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Tue Forest Hill catastrophe happened on March 
14. As we go to press, eleven days later, not a par- 
ticle of testimony tending to shed light on the real 
cause of the disaster, which has been clear as the 
noon-day sun for the past ten days, has been 
brought out in the investigation. The whole time 
has been given up to the officers of the company, for 
explaining how the accident might, could,would or 
should have happpened without any fault of theirs, 
or of the bridge, or to unimportant testimony from 
a multitude of passengers as to their experience and 
sensations. The only thing in the nature of expert 
testimony which has appeared—and the exception is 
a notable and curious one—is the evidence of one or 
two people, who had evolved from their inner con- 
sciousness theories which did not imply that the 
disaster had anything to do with the breakage of 
any such part of a bridge as the floor-beam hangers. 

This is unfortunate; and will seem more remark- 
able than it does now, when the real facts begin to 
come out, as they soon will. There are men in 
Boston, as we know with certainty, who under- 
stand fully the cause of the disaster, and who 
have needed none of all this testimony to help them 
to do so, They will be heard in time, and with no 
uncertain sound, and their testimony will make the 
previous testimony, seem all the stranger and 
weaker. But the theory seems to be that a big dis- 
aster must have a big investigation, whether it 
needs it or not, and it should in common fairness be 
admitted that there is something to be said in favor 
of such a course for its effect on the general public. 

ae 

THE President’s nominations for the five national 
railroad commissioners seem to be conspicuously ex- 
cellent, especially in the one who heads the list, 
Judge CooLey, of Michigan, and who will, we pre- 
sume, be elected chairman. All the nominations 
are lawyers, but as the commission is, as yet, 
charged with supervision of rates and allied matters 
only, and with no mechanical or engineering ques- 
tions, this is not unnatural nor improper. En- 
gineers, as such, are apt to cut a poor figure in deal- 
ing with such problems, since their training has not 
been in that direction. 
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The good effect of the law is already evident, and 
makes the labored attempts of some would-be 
organs to lash themselves into a fury of apprehen- 
sion as to the consequences rather funny reading. 
The law is already rather popular than otherwise 
with the more intelligent railroad officers, who see 
that it is going to have a very healthy effect in 
protecting peaceably disposed corporations by con- 
trolling all. Its scope might well be enlarged in 
certain directions, and probably will be, as notably 
for dealing with the coupler question, as to which 
the outlook is almost hopeless except through some 
national action, but as the commission is already 
overloaded with duties, it is to be hoped that they 
will be added to with caution. 
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A LETTER from a Boston correspondent in another 
column, sheds a curious light on the nomination by 
Gov. HILL, of Mr. MICHAEL J. RICKARD, a locomo- 
tive engineer on the New York Central Railroad 
as a railroad commissioner of New York. It is but 
repeating the “demagogic trick,’’ as our corre- 
spondent well calls it, which Gov. BUTLER tried in 
1883, when he dropped the only civil engineer on it 
from the Massachusetts railroad commission (Mr. 
CLEMENS HERSCHEL, if we remember rightly) to 
nominate a locomotive engineer. That was just 
two years after it was ‘“‘ suggested ’’ that the late 
“oddity among bridges’? should be tested, and 
while we have nothing to modify as to the objec- 
tions we have made elsewhere to this mode of “ in- 
specting”’ yet who can say that, had an engineer 
still remained on the commission, this conspicu- 
ously bad bridge would not have been followed up 
later by a “ recommendation” as well as “sugges- 
tion,” and all these lives have been saved ? 

It is to be hoped Mr. RICKARD will not be con- 
firmed. His personal worth we do not doubt, but 
his training has not been such as to fit him mentally 
for such a position, but rather to disqualify him ;— 
and no men know this better than the governors 
who make such bids for popularity at the expense of 
their duty to the State. 
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THE Manitoba Railroad is about to do the newest 
thing; lay several hundred miles of track by night 
and day work, aided by the electric light. 

General Manager MANVEL says it is proposed to 
build 580 miles from the western end of the Mani- 


toba road to Great Falls, Montana, and 90 miles 
from Great Falls to Helena. This extraordinary 
step is made necessary because of delay caused by 
negotiations with the Northern Pacific Railroad. 
The contract has been let for the whole work, which 
stipulates that it shall be completed on or before 
Nov. 28, next. “More than 5,000 graders will be re- 
quired, and in laying the steel, the contractors will 
use a steam track-laying machine, and employ three 
separate crews of men, who will work eight hours 
each day, using electric lights at night, which, it is 
expected, will enable them to complete five miles 
per day. Large crews of men will be required to 
build bridges, culverts, water-tanks, stations, tele- 
graph lines, ete.” 

We may be pretty sure that that track will be laid 
even joints. 
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THE Reading R. R. Co., 1s reported as projecting 
a new line between Philadelphia and New York. 
The route proposed is from Philadelphia to New- 
town, Bucks Co; Pa., by the Philadelphia & New- 
town R. R., then cross the Delaware at Erwinna, 
using the charter right of the P. & N. R. R., to 
bridge the river, and then to Flemington N. J., con- 
necting there with the Flemington & Somerville 
branch of the Jersey Central R. R. The estimated 
cost is put down at $1,800,000 for a double track road 
slightly longer than the present route. We may say 
of this scheme that the line proposed is not a new 
one, and engineers are undoubtedly again revising it 
for the purpose of obtaining more correct estimates 
of cost. But it is well to add that other and quite as 
reliable reports have it that the threatened new line 
is simply a shrewd device of Prest. CoRBIN, of the 
Reading R. R., to persuade certain Jersey bond- 
holders to his way of thinking with regard to in- 
terest paid. 
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THos. ADAMSON, Consul General at Panama, has 
written a letter warning workingmen against the 
inducemements held out by certain labor contractors 
from that section. Mr. ADAMSON says that the 
sanitary condition of Colon and Panama is deplor- 
ably bad; that while hospitals abound, the con- 
tractor must pay for all of his men sent there, and 
consequently sends as few as he can, and discharges 
the sick man if possible. The Star and Herald, of 
Panama, says hundreds of idle men are hanging 
about Colon; and says that about Feb 21, 1,000 men 
in a week arrived from Kingston, Jamaica, and had 
not yet obtained employment. The daily wages 
paid are $1.50 in Colombian silver, or #1.10 U. 8. 
gold, out of which the men must buy food. 

sinitieinelbei 

ATTORNEY-GENERAL O’BRIEN has transmitted an 
opinion to the State Legislature, in which he holds 
that the New England & Southwestern R. R. Co. has 
no authority to erect a bridge across the Hudson river 
at Storm King mountain. The Attorney-General 
claims the law of 1880, providing for ‘“ excavation 
and tunneling and bridging for transportation pur- 
poses’? under which the company claims a right, 
applies only to non-navigable streams in this State, 
and that heretofore all bridges over the Hudson, 
below Waterford, have been sanctioned by special 
acts, containing provisions for the proper protection 
of navigation. 
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Mr. Hott 8S. HALLETT, F. R. G. S., has been advo- 
cating before the English Society of Arts a scheme 
for the extension of Railways in India and Burmah, 
the realization of which would doubtless meet the 
warm approval of the silver-cranks of our own 
country. Mr. H. wants to see as many miles of 
railroad per unit of area in that section as in Eng- 
land, which would mean for India the rather start- 
ling total of 365,000 miles of track. He would spend 
in the next ten years the sum of #2,000,000,000 in 
carrying out this little scheme. And as three- 
fourths of this sum would have to be in silver, he 
would thus put into circulation about #1,500,000,000 
of this metal ; thus swAllowing up at one fell swoop 
the $125,000,000 yearly mined in the world and also 
deplete the hoardings and coinage of the civilized 
world by the paltry additional sum of #250,000,000. 
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Mr. HALLETT thinks the present silver difficulty 
would thus be disposed of, and it would be “a 
better investment than the same amount of English 
capital now placed on American railways.’’ Have 
we not been in too great a hurry after all in calling 
in and melting up our “trade” dollars? And is 
there not yet hope for that other 15 cents in the 
Bland coinage for which we have so long “‘ trusted ?”’ 
ia e i 

THE Railroad Commission of Massachusetts has 
proceeded to shut the stable door after the horse is 
stolen—in a very sensible and proper way since it is 
too late now to save the horse—by issuing an order 
that strain sheets of all bridges shall be sent to them 
as soon as practicable, with full details as to their 
floor-system and the character of their bridge guards. 
It is to be hoped that this example will be imitated 
by other states, especially as respects the bridge 
floors and bridge guards. More accidents will be 
saved by proper re-railing safety guards at bridges 
than even by strengthening the bridges themselves. 

It is also required that parts essential to safety 
which are covered up so that they cannot be in- 
spected shall be distinctly specsfied. 

Sleitiapiiestdaciahadiacs 

THE National Tube Works Co., of McKeesport, 
Pa., is having a large furnace for 24-in. pipe con- 
structed in the welding department ; this will be the 
largest wrought-iron pipe made, the largest now 
made being 18-in. New furnaces of large size are 
being erected at the bending and butt welding de- 
partments. 
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ENGLISH newspapers report the coming American 
Exhibition in London as “taking a very definite 
shape.”” The most substantial parts of the buildings 
have been completed and will very soon be ready for 
the exhibits; a good part of the work on the grounds is 
done, and about 1200 workmen are now employed. 
The engineer of construction is Mr. F. O'DRISCOLL, 
formerly chief of the Construction Department of the 
Queensland Government Railways, and Mr. Rurus 
M. SMITH, of Philadelphia, is the chief of installation 
of exhibits, thus utilizing the experience gained by 
him in connection with the same department of the 
Centennial Exhibition of 1876. 

i a 

THE Chicago Journal of Commerce in its last issue 
“now learns that the Union Bridge.Co., of New 
York, is building the Hawkesbury bridge” in New 
South Wales. Our valued contemporary isa little 
late; the contract was awarded to that company over 
one yearago, and the most difficult portion of the work 
is very well advanced. 
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AFTER searching and intelligent investigation 
MEssks H. Disston & Sons, have concluded to equip 
their very extensive saw-works at Tacony, Pa. with 
apparatus for the making of 
cheaper than coal and competing with the ad- 
vantages of natural gas. The Brooklyn Steel Works 
have reached a similar conclusion. Thus we advance 
towards the industrial fuel of the future. 


fuel-gas, as being 
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THE Chicago, Milwaukee & St. Paul R. R. Co. 
has disposed of the free-pass question as far as the 
press is concerned, by proposing to pay for advertis- 
ing in all newspapers in their territory in mileage 
tickets, or cash, or both. 

nse ipa 

THE Pennsylvania and New York Central Rail- 
roads are both fitting up very gorgeous new trains 
for their “‘Chicago limited” trains, which far out- 
do anything heretofore attempted in this or any 
other country, promising to add all the luxuries a 
traveller needs to those he now enjoys. 

The new buffet smoking cars on the Central's 
train will be supplied with a bath‘room, a barber 
shop and two toilet-rooms, one devoted entirely to 
passengers. A library will be attached, including 
the latest novels, periodicals, etc., side gates will 
protect the platforms, canopies will cover a passen- 
ger going from car to car, and the coaches will be 
lighted by electricity. It is also said that if the ex- 
periments now being made with regard to steam 
heating on the New York Central road continue as 
successful heretofore the system will be at once 
adopted on the Wagner cars. 

The Pennsylvania’s train is much the same in its 
details. Steam heating seems to be making rapid 
progress in all parts of the country. 
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Steel: its Properties; its Use in Structures 
and in Heavy Guns. 





We have before given some notes on this timely 
paper read by Mr. WM. METCALF, on March 2, before 
the American Society of Civil Engineers. We fol- 
low with a still fuller abstract. 

The author first referred to the meaning of temper 
among steel-makers, and showed that in crucible- 
steel 15 tempers were recognized, the difference in 
carbon between two adjacent tempers being .07 per 
cent, To temper a piece of steel is to heat it, harden 
it by quenching, and to draw the temper to the color 
or degree of softness required. Steel is annealed by 
heating it slowly and uniformly to the necessary 
degree to soften it, or to relieve internal strain, or 
to secure uniformity of texture. 

In defining steel Mr. METCALF said, that instead 
of the law which now says that “steel is iron which 
has been produced by fusion by any process, and is 
malleable,’’ he would offer a new definition.—Iron is 
aliquid. He then referred to the observations of 
Prof. JoHn L. LANGLEY, on the varying rate of ex- 
pansion, due to increase of temperature, between 
high and low steel, and the presence of free oxygen 
dissolved in iron. This liquid, considered in the 
form of steel, congeals at a high temperature, and 
crystallizes as it congeals. The size and form of 
these crystals is effected by the foreign substances 
present, and they are effected by the walls of the 
mould in which the liquid is cooled. When steel 
congeals the foreign substances are driven out to 
some extent by sudden coolings as plainly seen in 
chilled iron where the graphitic particles are found 
just at the edge of the chill,as shown in Fig. 1, where 
the normal lines show the crystals of the chill, the 
dots, the particles of graphite driven off, and the 
lower portion the amorphous gray iron. 

A scalded ingot looks like chilled iron, but the 
crystals are not hard like those of a true chill, and 
such a body should rather be called a polarized 
ingot (Fig. 2). Such an ingot is very weak and 
brittle, as is also chilled iron. 

As illustrating the well-known irregular distribu- 
tion of the elements in steel, the author quotes the 
following analyses:— 

An ingot weighing several tons, drilled at top 
and bottom. 





Forthetop. For the bottom. 
i chine ah weners 023 .078 
Phosphorus..-. 04 .032 
BUIPHUL.... ee eeee ee cone .023 -027 
Manganese....--...-.++ 306 425 
Carbon. oo. ceseee caenias . 12 .775 


A large bar of steel made for rolls by Krupp, of 
Essen, was turned and bored, and the turnings 
analyzed : 


Center. Inner. 
te unwaeennweawe .130 195 
Pnoosphor ws..... «-+++ 04 050 
DI NMUS-cccce socccesess .000 .005 
Manganese........--++, 448 425 
COPpeLr..escece-ceecsees ne 244 224 
SP . on Beane dasonnge 852 1,020 


The last case is not sO marked, except in the 
carbon, as the other, but both indicate that the ele- 
ments sink by gravity, and leave the surface as it 
cools; and point to the idea that these elements are 
there as alloys, or in solution, and not in chemical 
combination. Even if there is a definite carbide of 
iron in steel, it is evidently in solution. 

As far as the author’s daily experience of more 
than 35 years could enable him to observe, there is 
no property of steel that is not common to cast-iron ; 
and he believed that from the mildest steel, contain- 
ing only traces of carbon, to the highest cast-iron, 
we have simply iron containing various alloys in 
solution, which. by their quantity produce the 
various properties we observe. 

As to the effect of temperature on steel, all 
workers in steel and cast-iron, well know that the 
whole structure of the ingot or casting, varies very 
decidedly with the temperature at which the metal 
is poured. For every variation of heat which is 
visible to the naked eye, there is a corresponding 
variation in the structure of steel, and also a dif- 
ferent specific gravity, as noted by Prof. LANGLEY. 
It isa remarkable and most important property of 
steel, however, that no matter how coarse the grain 
may be from over-heating, or irregular from uneven 
heating, if it be heated uniformly to the refining 
heat, and kept there long enough, the crystals will 
change in size, and will all become uniform, so that 
the fracture will be fine-grained and amorphous, 
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So with chilled iron, a bright red heat maintained 
for an hour or two, will cause the long crystals to 
disappear altogether, and reduce the whole piece to 
ordinary gray cast-iron. A bright red heat for an 
hour or two, will remove all traces of the needle-like 
crystals in a polarized ingot; and while an un- 
annealed ingot is brittle, an annealed ingot is fine- 
grained and tough. 

In regard to the much discussed crystalization ot 
iron and steel by many repetitions of strains, vibra- 
tions and shocks, the author believes it more reason- 


eT aay 





Fig. 1. 


able to assume that when an axle or crank-pin 
breaks and shows large, fiery and weak crystals, 
that these were formed there by too much original 
heat, too slow cooling, and too little work when the 
piece was formed. 

It is but fair to add here that Prof. LANGLEY has 
observed that acids and the fumes of his laboratory 
will change the very structure of metals. He had 
in his laboratory a frame of the following form: 

The wires w, of copper, brass and German silver, 
were run through the cross-bars a, which were of 
wood, about 2 in. wide. After three years he noticed 
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Fig. 2. 


the wires breaking, and upon examination he found 
them to be coarsely crystalline, brittle—in fact 
rotten, and entirely changed in structure. He found 
also that the parts that were in the wood, and so pro- 
tected from the fumes, were soft, ductile and en- 
tirely unaffected. All of the exposed wires were 
affected similarly, and all of the protected parts 
were equally unaffected, except the copper wire, 
which was stiffened, but not materially changed in 
structure. 

We come next to the consideration of some of the 
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Fig. 3. 


physical properties of steel. Mild steel, such as is 
used commonly for structural purposes, is more 
ductile, stronger and tougher than iron; it is more 
easily and safely produced in large masses than 
iron, and when worked properly it can be put into 
the most difficult shapes and be made to do good 
duty. 

High steel is hard and brittle, and generally of 
great tensile strength ; its use is hazardous, because 
of its great change of volume for a slight change of 
temperature; yet it can be made very ductile by 
careful annealing. 

When steel is to be subjected to repeated deflections 
or alterations of strain, the mild steel is the more 
enduring, as has been shown recently by Mr. BEN- 
JAMIN BAKER in connection with the Forth bridge 
work; but when steel is to be subjected to rapid 
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vibrations, as in a pitman or hammer rod, a higher 
steel is much better than dead soft steel. In using 
higher steel, however, it is important to have it well 
annealed and perfectly smooth. I have known a 
sound and good hammer rod to break in an unusual 
place from having a fine lathe tool mark left on it, 
because the scratch formed a check to the free vibra- 
tions and allowed a crack to start, which ruptured 
the rod. This rod was not annealed. 

Mr. METCALF, after some words of warning to the 
users of mild steel in large structures, took up the 
question of great guns. He said that his preceptors, 
WADE and RopMAN, held that the qualities required 
in a gun were elasticity, springiness and power to 
resist abrasion, combined with high strength and a 
power to offer a uniform resistance in every direc- 
tion to all the strains to which it might be sub- 
jected. All these properties were reached in the 
highest possible degree in the materials with which 
they had to work, and none of their guns ever failed. 

The author said that if RoDMAN had lived, the 
advent of good steel in large masses would have un- 
doubtedly enabled him to make the best, biggest 
and cheapest guns ever made. Mr. METCALF could 
not imagine a gun made of dead soft steel; this ma- 
terial being wholly unfit for the service demanded. 
But he objected to proposed methods; “to the 
building-up system ; the notion that ‘definite shrink- 
age’ isa practical possibility ; the idea that rings can 
be so shrunk together that each shall be strained to 
exactly its elastic limit, when in fact that elastic 
limit cannot be known; the enormous cost of un- 
necessary operations, and the doubtful utility of 
these operations after they are performed.” 

He took the position that what is wanted is less 
dabbling in the chemistry of steel, and a more inti- 
mate knowledge of its physics; no forging machine 
at all, for the steel can be made to forge itself by 
static pressure and by heat; the only known way of 
getting improper strains out of high steel is by an- 
nealing. As to this last process, Mr. A. L. HOLLEY 
is quoted as follows, in his description of CHERN- 
OFF’s experiment :—‘‘ A coarse-grained, sound, cast- 
steel ingot was cut lengthwise into four parts. One 
of the quarters was cut, in a lathe, into a test bar; 
the second was heated to a bright red, forged under 
a steam-hammer, the forging being stopped while 
the piece was yet rather hot (probably cherry-red) ; 
the third piece was heated up to the point at which 
the hammering of the preceding piece had been left 
off, and was allowed to cool slowly. The fracture 
showed a very fine grade similar to that of the 
forged piece. These two quarters were turned into 


test-bars.”’ The results of the tensile tests were as 
follows : 

| l 

Breaking  _ Elonga. Dynamic 

| load. | tion. resistauce, 
Unforged . 34.8 0.6.23 0.8 
Forged «--..+++- 41.5 0 05% 1-1 
Annealed. « 38.7 0-166 3.21 





Dynamic resistance in tons. Ultimate strength 
+ 14 elongation : 

“The obvious conclusion is that it is possible to 
make a steel in its cast state just us strons as if it 
had been hammered.” 

Next he gives a ‘“‘ bored, annealed, and tempered- 
in-oil’’ “gun tube.” 


! 
| 


Limit of | Tension at 





Elonga- 
| wae. geeeere. tion per 
jsquare in foes. squareinch.| ‘e2t 

| | 
At the back No 1.1 2.0 | 42.6 | 11-1 
— “es 22.2 39-6 | 8.7 
In front ~ 22.5 38.1 15-1 
= a 22.7 | 38.5 | 15.0 








The new navy specifications require for tubes: 








Limit of Tensile | Elon- | 














o_— ae (“e4" gation} Contraction of 
or per Area. 
= ita. n. | cent. 
A. --++++| 38.000 80, 000 22 35 
issn 34.000 72,000 20 0 
C. ad ila 33.000 70,000 12 15 











The unforged pieces are very close to the require- 
ments. HOLLEY gives other data, and then says of a 
test of the above tube, which was fired with 100 rounds 
of heavy charges: ‘No flaw of any kind was dis- 
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covered, and the deformation of the chamber was 
found to be less than half the average in forged-steel 
tubes.” He then continues: 


“Jt should appear * * * that the American system 
of cheap ordnance—cheap because it is cast—is to be 
successfully realized. If so, it will follow that the 
just criticism upon the standard American gun, 
that it is comparatively worthless because it is cast- 
iron, will be reversed. We can hardly conceive ofa 
fact of greater magnitude, from a defensive point of 
view, than this: that while the United States has at 
this moment not a single standard type of naval 
gun, or gun of position, that is comparable in effi- 
ciency with the guns of foreign states, it has, by 
means of the good policy of its Ordnance Depart- 
ment, studied the results of foreign experiments and 
avoided*the enormous cost of original investigations, 
and that this policy must be now rewarded by the 
establishment of the cheap cast gun, the metal to be 
not crude iron, but steel having three or four times 
the strength.” 

He then gives the cost of guns in 1865: 


Armstrong 10.5 inch wrought-iron hoop 


QU. reece cee ce ccee ne ceeceeeeecngeeeece 33.6 ets.per Ib. 
Krupp 15 inch solid steel gun.-.-...---- allie 
Biasely 10-inch steel tube, houped with eS 

BLOCO]..-- ee cece ee eeee ee ceee ce ecee reece s* 78.5 
Wh. tworth 7-inch steel tube,hooped with ~ 

SUC] ++ cence ee sere eereeennece seeees 64.5 
Parrott 10 inch cast-iron, wrought-irou . 

hooped. ..-+-- cece ee cceeeeeeceee 17.5 : 
Rodmau 10-inch cast-iron .-. 9.75 
Rodmaa 15 inch cast-iron..-- 13.2 





HOLLEY continues: ‘The hammering of a large 
mass of steel—for instance,a forty-ton ingot fora gun 
or marine shaft—isa very costly and hazardous under- 
taking. * * * Forging, under the heaviest hammers, 
reaches only,the parts in the immediate vicinity of 
impact ; the piece is therefore subjected to a series 
of internal strains due to the difference in the mole- 
cular arrangement of adjacent parts. It is thus left 
subject tointernal strains which may cause ruptures 
when and where least expected.”’ 

For the information of any one who may not know, 
Mr. METCALF said ‘‘that the Rodman plan consists in 
casting a gun on end, breech down, with a hollow 
core. Water is circulated through the core to cool 
the interior rapidly, and a strong fire is kept in the 
pit to keep the exterior of the gun warm, thus for- 
cing the metal to contract all in one direction and 
on the interior. The operation is so simple, so easy, 
so sure and so scientific, that it is beyond criticism, 
and it would seem superfluous to add any further 
arguments than those given in the early pages of this 
paper, to make clear the possibilities of this process 
properly applied, to steel. There are plants in the 
country now which only require theaddition of some 
pits and moulds to prepare for the casting of 40-ton 
guns for trial; and the extension of these plants to 
the casting of 100-ton or 150-ton guns would cost but 
a comparative trifle. 

“The cost of one huge hammer, or one hydraulic 
plant, would build a half dozen casting plants. 
Splendid steel castings up to ten and 40 tons weight 
can be bought now for less than six cents a pound, 
wh.le we are told to think of forty cents a pound 
as the price of rough-bored, rough-turned, annealed 
oil-tempered and annealed gun parts. My own 
opinion is that forty cents a pound is not a high 
price for such work. To this price must be added 
probably forty cents a pound more for the cost of 
finishing these much treated parts; this brings us 
very close to the figure given for the Krupp gun. 
Now the people of the country are asked to bid on 
1,310 tons of gun parts, and they are invited to build 
enormous plants to make them, and they are to be 
allowed thirty months in which to prepare. 

**1,310 tons at $800 per ton — $1,048,000. 

“This is a large sum of money.and if the work can 
be done for half of it, and the other half could be 
made to build the plant, the contractor would come 
out with his plant for profit, minus the interest and 
wear and tear. 

“* Not a bad state of affairs if the plant: were worth 
anything; but as such a plant could have no com- 
mercial value, since there would be no commercial 
use for it assoon as Congress tired of making ap- 
propriations or the departments changed their minds 
about the style of guns they wanted, the plant would 
be ascrap heap and the profits would vanish into 
nothingness. 

“In conclusion of the gun subject I repeat what I 
have said before: I believe the built-up gun to be un- 
scientific and unmechanical. To settle the question 
of the mede of manufacture, before the Government 






ENGINEERING NEWS 


goes to enormous expense to build such guns, and 
before private parties make the hazardous invest- 
ments involved in building the necessary plants, is it 
unwise to suggest the expediency of spending two or 
three hundred thousand dollars in testing the Rod- 
man plan applied to steel; not merely because it is 
cheap, but because it is full of promise, and it is pre- 
eminently American. It served us well in our hour 
of extremity, and it laid the world at our feet. 

‘Tt has cost Europe probably a hundred millions of 
dollars to produce an uncertain gun of greater porver, 
and we may hope that it will cost her another 
hundred millions to produce something to equal 
America’s gun of thefuture. For ready reference, for 
the use of engineers, the statements made may be 
summarized as follows: Iron and all metals are 
liquids. Cold steel is congealed iron, containing in 
solution various ingredients, which give to it certain 
marked properties. Heat is the power which gives to 
steel all of its good and all of its bad conditions. Steel 
is as mercurial in structure and volume as mercury 
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from their seat, in the Githens’ the tendency is to 
force it against its seat. 

Rotation of this drill is effected by friction only 
without the use of a ratchet and pawl, or similar 
device. In the Githens’ drill the ratchet and pawlis 
replaced by a cone-disc fitting in a coned-opening in 
the head ; this coneis not attached tothe twist-bar,but 
rests upon its head and connects with it by means of 
of interlocking inclined planes as shown. When the 
piston rises, the spiral bar has a tendency to turn in 
such manner that the inclined planes lock and force 
the cone to a tight fit in the back head, and the pis- 
ton consequently turns. On the reverse stroke, 
however, the spiral bar turns in the opposite direc- 
tion and releases the wedges or planes, and the jar 
from the blow on the rock loosens the cone in the 
back-head. The piston bar and all its attachments 
are free to move in any direction until the upward 
stroke fixes the cone in its seat in the back-head. 
The advantages of this freedom of motion in strik 
ing the blow, as compared with the positive move 


Githens Drill: Drill-Shell and Back End. 


isin volume. Slow, quiet cooling from a high tem- 
perature causes the formation of large, irregular 
crystals, and renders the steel weak. Quick cooling 
and agitation form small, uniform crystals and a 
strong condition. 

“The application of heat alone will change the form 
and the size of the crystals. The change of volume 
due to heat increases as the content of carbon in- 
creases; therefore high carbon steel must be handled 
with exceeding care. The temperature to which it 
was last subjected, moderated by its subsequent 
treatment, is always recorded in the structure of 
steel, and may be read there ifthe piece be fractured. 
Annealing, making soft, ductile and uniform in tex- 
ture, is the most important of all operations from an 
engineer’s point of view. 

“Steel being crystalline, has no fiber; therefore there 
should be no sharp angles, no sharp edges, and no 
unfilleted corners; the surfaces should be smooth and 
free from tool marks or indentations caused by sledge 
blows and the like. With our present knowledge, 
the best steel for structural purposes is that which is 
most nearly composed of iron and carbon. Finally, 
good steel, properly worked, is the most useful of all 
of man’s productions, and it may always be relied 
upon to do its full work to its utmost limit; but if 
the laws of its being be violated, it will as certainly 
respond, causing disappointment and disaster.”’ 


———_—_—_————— 


The Githens’ Rock Drill, 





The drill here illustrated belongs to the class of 
direct acting, percussiondrills. Its chief distinguish- 
ing features are:—Its valve motion, its rotation, its 
front head and the feed-screw connection. 

The Githens’ valve is a tappet or positive moving 
valve, simple in construction and application. It is 
in direct contact, dispensing with the rocker-arm 
often used between the valve and piston; the 
secret of its durability and safety, lies in its curved 
shape (See Fig.); it moves lengthwise in the arc of a 
circle, being impelled either way by inclined planes 
on the piston-rod. In form it is a piece of cast-iron 
about 4 in. long, 2 in. wide and % in. thick, curved 
as shown; two depressions on the top of the curve 
form the passages for steam or air; live steam is 
admitted in a chamber around the piston near its 
center, connecting with the under side of the valve 
and keeping it against its seat. This last is an im- 
portant feature in this machine; for while high 
speed tends to lift all other positive moving valves 





ment imparted by an ordinary ratchet and pawl, 
must be apparent to every user of drills. 

The front head in this drill is designed with 
special reference to obtaining an elastic resistance to 
the piston blows without the use of rubber buffers 
or other devices now employed. To do this the 
front head is made in three parts, as follows: The 
front head proper; a bushing between the front head 
and the piston rod; an exterior ring bearing upon 
the front head and a packing gland. The interior 
bushing is intended to take the wear from the 
piston rod, and also takes up the constant adjust- 
ment of the packing by means of the thread on its 
lower ends. By this means in case of wear the 
bushing only and not the front head requires re- 
placing. An eccentric ring on its outer surface 
prevents the bushing from turning in the front 
head. 

The front head itself is a tapered casting as shown, 
and over this taper fits a coned steel ring provided 
with lugs through which pass the through bolts 
connecting the front and back heads with the 
cylinder (see plan). This taper is too obtuse to bind 
and the only effect of a blow of the piston is to 
drive the head into the coned ring and furnish the 
requisite elasticity or resistance to damaging shocks, 
which resistance is measured by the elastic limit 
of the long through bolts themselves. 


The feed screw bearing upon the shell of the drill 
is made of a plate connected by two columns extend- 
ing to the far end of this shell piece and there rigidly 
attached. The drill-cylinder is connected to the 
shell by guide-bearings and by the feed-screw. The 
effect of actual drilling is to shake the cylinder in 
all directions, a tendency which is resisted by the 
guide bearings in the shell-piece and to a certain ex- 
tent by the feed-screw. When a drill is new, the 
guide bearings are sufficient to resist the strains; 
but as these wear the feed-screw and its bearing be- 
come heavily strained. The Githens’ arrangement 
differs from other well-known forms of drills by 
leaving the columns unattached to the upper end o 
the shell-piece and thus offering a long leverage 
which is sufficient by elasticity to throw the resis- 
tance to the blows into the guides where they can 
most safely be dealt with. The attachment of the 
columns to the shell piece is also peculiar ; instead of 
abutting shoulders we here have a long taper with a 
binding surface (see section) at the ends of the 
column bolts. By this, any lost motion is taken up 
and the tendency to breakage at this connection is 
very much reduced. 
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This drill is the result of an intimate knowledge 
of the present types of drills and their practical use 
and abuse: and the inventor, Mr. G. M. GITHENs, 
has here proposed to solve the many difficult prob- 
leins involved,and to produce a drill that will do the 
best service and be as little liable to injury by rough 
usage or wear in actual service as it is possible to 
combine in an engine that has to do the very hard 
work expected of a rock drill. It has been in actual 
service for some years, and the testimony of the 
users well bear out the claims of the inventor. 
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A very marked advantage in this drill is that it 
can be used for either vertical or horizontal drilling, 
the form of valve adapting it equally well to either 
service. In ordinary forms of tappet valves the 
speed is too great to permit this horizontal work. 


— —————— 


Description of Dr. Bohme’s Automatic Ma- 
chine for the Making of Uniformly Com- 
pressed Test Cubes of Cement, Lime, 

or Mortar, 


Translated from Mittheilungen aus den Kiiniglichen 
technischen Versuchsamshalien, Vol. 3, 1885, 


By ©. W. Couurns, Cornell University. 


The apparatus which is shown in Fig. 1 in vertical 
projection, in Fig. 2 in side elevation, and in Fig.3 
in plan, is used for making the customary test 
cubes of cement, lime and trass mortars, (Referred 
to in the German Standard Specifications for Ce- 
ment Tests). The invention was suggested to Dr. 
Bilime by the necessity for an entirely new method 
of making test cubes. 

The machine, essentially a trip hammer, consists 
of the cast-iron bed-plates a and three pairs of stan- 
dards, b, ¢ and d, all cast in one piece and firmly 
fastened to the top of a table by means of screws. 
The cross head e between the standards d d carries 
the working part of the apparatus, namely the, steel 
hammer X, whose wrought-iron tail f is attached in 
such a manner to the cross head, that itcan be 
readily replaced. The hickory hammer handle is se- 
curely fastened in the wrought-iron tail piece, and 
both handle and tail piece, which counterbalance 
one another, are firmly connected with the cross- 
head c by means of the pin g. On the front end 
of the handle, and held by a pin which can be easily 
removed is a steel hammer head weighing two (2) 
kilograms. 

The standardsc ¢ carry ashaft to which is fastened 
a wheel r with ten projections attached to the same 
shaft,but outside of the standards is the gearh which 
meshes with the pinion i. The latter is fastened to 
the shaft 1, and is rotated by means of the crank k. 
In this manner the motion of the hammer is con- 
trolled, so that it delivers its blows at proper inter- 
vals upon the mortar, which covered with asuitable 
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iron plate is placed ina mould. The latter can be 
taken apart, and is provided with a guide mould 
temporarily fastened to it with clips. 

For the purpose of regulating the number of blows 
struck on a test tube, the above described apparatus 
is provided with a disengaging gear which, after the 
required number of blows has been struck, automat- 
ically stops the working of the hammer. 

The crankshaft l is supported on thestandards ¢ c. 
Free to rotate on the same shaft is the catch m, the 
left end of which is heavier than its right, thus 
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an instance of maximum lift of the hammer, and 
therefore admits of the easy withdrawal of the mould 
holding the compession test piece. 

For holding the mortar a planed cast-iron 
mould, consisting of two parts x and y, Fig. 4, is 
used, having a superficial area of 50 square centi- 
meters. 

Upon the mould A, restsa guidemould of the 
same dimension, which is fastened to the mould 
proper by means of the clips fF. The moulds abut- 
ting against the nose C, of the plate B, are clamped 
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The Githens Rock Drill; Section and Plan, 


constantly pressing the latter against the disk n. 
This disk n is placed between the forward standards 
e and keyed to a shaft carried by the latter. By 
means of a small crank 0 the shaft, and with it the 


=. 


SON 
A { yx ANNAN nt 1 


= AY NN ih 
YD ie yy, CW 


So 


in position with the set-screws D, The mortar is 
then introduced in such a quantity, that both 
moulds are almost filled by the mass, which is 
scattered in lightly witha spoon. For the usual 


Bohme’s Machine for Making Test Cubes of Cement, Etc. 


disk, can be rotated. Before the apparatus is used 
this crank o must be turned until it strikes against 
the upper side of the pin p. Upon the notched disc 
n, 30 pins are arranged as teeth, which a small 
pointer g on the hub of the wheel r engages in such 
a manner, that for each complete revolution of the 
wheel r, the disc n is advanced one tooth. After 
twelve revolutions of r the disc n will have been ro- 
tated so far, that the catch n drops into the notch of 
the disc and at the same time engages one of the 
teeth of the wheel r. This engagement takes place at 


standard cement mortars, about 830 grms. of mortar 
will suffice. The anvil plate G, serve the purpose 
of directly receiving the blows of the hammer, and 
of distributing the effect uniformly over the mortar. 
Gmust be introduced carefully by hand, and 
pressed down gently until its upper surface lies in 
the same plane with the upper edge of the guide 
mould. Having filled the mould in this manner and 
attached it to the plate B, as shown above, the 
latter is placed upon the bed-plate a; two cleats of 
a fitting into corresponding grooves in B. Then 
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the left end of the catch m is raised until the nose 
at the right end of same is disengaged from the 
notch in the disc n; the crank 0, is brought to a 
bearing against the pin p, and the wheel FR, so 
slowly rotated by means of the crank K and inter- 
mediate gearing that each blow has its full effect. 
This is also provided for in the general arrangement 
of the apparatus. The duration of this process, i ¢. 
the number of blows struck upon each test piece is 
regulated by the above mentioned catch mechanism. 

The machine,as drawn,is adjusted for 120blows,but 
by shifting the position of the pin p, a change in the 
number of blows, varying by tens, can be obtained. 
After throwing the hammer out of gear, the plate B, 
with the moulds clamped to it, is from the bed-plate. 
The guide mould is then drawn off carefully,a small 
block of wood, about 45 mm. thick, being used to 
great advantage for this purpose. This block is 
placed on the plate g, and with both hands grasp- 
ing the guide mould in such a manner that the 
thumbs press the blocks down, the guide mould is 
drawn gently upwards and off by means of the other 
fingers, grasping it from the outside. After remov- 
ing the blocks, the plate g, is drawn off hori- 
zontally, and the operation is concluded with the 
striking off of the surplus mortar, and the smooth- 
ing of the surface in the manner already known. 

a a 


CORRESPONDENCE. 
False Skew Arches. 


POTTSVILLE, Pa., March 11, 1887. 
EDITOR ENGINEERING NEWS: 

I have frequently noticed articlesof inquiryin your 
valuable paper, in relation to so-called false skew 
arches, and your answers to them were uniformly 
condemnatory. I have watched every issue of your 
paper to see if there were any builders of these 
arches bold enough to throw their experience at you, 
but I find they are all timid or else they are as scarce 
as hens’ teeth. I admit that I cannot find any 
works on arches that are in any way favorable to 
this construction, but all are opposed and declare 
the principle unsound. 

The two methods (of skew arches) in common or 
approved use are the spiral and ribbed arches; the 
first having a smooth soffit and the courses built at 
right angles to the face of the arches or line of rail- 
way and the beds normal to the pressure of the load 
to be carried. 

The second method divides the arches into a num- 
ber of ribs, parallel with the line of railway or faces 
of the arch. This method makes the soffit ragged or 
stepped, except at the crown where the ribs all unite 
in a common line. 

The third method, or one that is contrary to the 
above, called false skew arch, is built with the 
courses in the barrel of the arch parallel to the axis 
of the arch, and every course having the same skew 
to the face of the arch and center line of railway as 
the road or obstacle spanned by the arch. 

The advantages claimed by the false skew plan, is 
economy, ease and rapidity of construction, and the 
strength of the false skew arch, in comparison to the 
orthodox spiral or ribbed arches, can be illustrated 
by the conclusions of the hyper-critical bridge iron 
inspector, who claims the bridge will stand if the 
iron attains the specified elastic limit of 25,000 Ibs,and 
condemns it if it only reaches 24,500 lbs., and says 
the bridge will break down. 

I believe in using the correct theory in all con- 
struction, and the mathematical deductions estab- 
lishing the correctness of the same ; but there are so 
many illustrations in railroad construction, where 
failure was taken place contrary to all calculations, 
and likewise success attained in others where by 
no possibility of mathematics should the structure 
stand, that I further believe that if the practice is 
good theory can be dispensed with. 

The strongest arch used in railroad construction, 
I believe to be that built of range or coursed vous- 
soirs, composed of stone not over 4 ft. long and made 
as thick as can be handled with ordinary derricks. 
If the stone is scarce then good hard-burnt bricks 
can be used for the interior of the arch, and the face 
of the arch built with good hard stone. 

Cement is just as essential as the stone or brick in 
the arch. My course in railroad construction has 
been to test all the cement with a machine, so as not 
only to get the best, but a uniform cement, my ex- 
perience has been that good cement is as strong 
and frequently stronger than brick. 
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I claim therefore that an arch, whether built of 
stone, brick, or concrete, forms a solid, compact 
mass of masonry, with all the stone, brick or gravel 
thoroughly united with the cement mastic, and 
when the spandrels are properly built and the em- 


bankments carefully erected, so as to have the arch 


on both sides uniformly loaded, it is immaterial 
how the line of railway crosses over the arch whether 
at right angles, or skew to the axis of the arch or in 
the same direction as the axis of the arch. The 
pressure will be distributed throughout the arch and 
carried to the foundations. Who would hesitate for 
a moment to make a cross-over in a double-track 
railway overanarch? Yet this would be the same 
thing as building a false skew arch. There are, of 
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square or at right-angles to the axis of the arch. My 
practice is to put up all the sheeting boards at once, 
and carry the centers out full to the extreme 
points of the arch C D, then with the transit estab- 
lish the ellipitical ends of the arch, whose long 
diameters are E D and E F, on the sheeting with 
tacks, say every 6 in., then lines can be drawn 
from one tack to the next, this is the correct line to 
which the ring stone must be set. 

The stone cutters have a pattern made for the 
angle of skew so that the stone are cut on the 
groand, then they are set tothe guide line on the 
centers, this insures a perfect knife edge outline on 
the face of the arch. 

The economy in construction of the false skew 
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False Skew Arch: Dock St. Arch on P. & P. R. R. (Angle of skew, 60° 25.) 


course, limits to the degree of skew. For a 20 ft. 
span of arch I would not use less than 45° skew, and 
a 60 ft. span not less than 60° skew. 

Each face stone of the skew arches should be care- 
fully selected and must be long enough to cover the 
intersection with the face of the arch of the opposite 
bed-joint of its neighbor thus :— 





The ring stone “A,” should be long enough so 
that if the back line b c, were extended, it would 
fall some distance back of d, not less than a foot, and 
in turn the back linee f, of stone B,if extended 
should fall not less than 1 ft. back of g, in this way 
the pressure is carried step by step, zig-zag as it were 
to the abutments. 

If this care is not taken the stones will crack off 
at the acute corners. 

There is but one template or pattern needed to cut 
the ring stones or the same as if the face were 


arches’ is that any bri¢klayercan lay the brick, and > 
any stone mason can prepare the ring stone, and the 
whole arch can be built at the established contract 
prices for first and second-class masonry. My prac- 
tice has been to pay for all work, except coping and 
ring stones, the regular second-class masonry price. 
The coping and ring stones at first-class masonry 
prices, and the brick sheeting at brick work prices. 

The spiral arch requires expensive skew backs 
and skilled machanics to build the arch. 

The ribbed arch requires expensive centers in 
addition to the skilled mechanics. 

My first experience with a so-called false skew arch 
was on the Pittsburg & Lake Erie Railroad, 
where I built one under the Pittsburg, Ft. Wayne, 
and Chicago Railroad, at Beaver Falls, Pa., to 
permit an undergrade crossing of the Pittsburg & 
Lake Erie Railroad. This arch was built on a skew 
of 60° to the Ft. Wayne road. 

It has now been in service nine years, and there is 
no indication that it will fall, although by calcula- 
tion it has no business to stand up. 

Mr. F. H. Say or, Civil Engineer, of the bridge 
firth of Corrope & SAy or, Philadelphia, made 
some very éxtensive éxperitmehts with false skew 
arches, while he was on the Philadelphia & Reading 
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Railroad, and demonstrated, to the consternation of 
his fellow engineers, that they are sound in prac- 
tice, and will not fall. 

On the division of the Pennsylvania Schuylkill 
Valley Railroad, that I had charge of, viz:—from 
Hamburg to New Boston—29 miles, there are 16 
arches above 10-ft. span, and 10 of these are so-called 
false skew arches, they have been built nearly two 
years, and trains are running over them regularly. 

There are no indications of a collapse anywhere, 
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foot, 15,775 Ibs., leaving dead weight over buoyancy 
about 1,000 lbs. per ft. To this is to be added the 
weight of ballast above the center of the tunnel, 
composed of well packed clay and gravel about 
5 tons per running foot. The water pressure, taken 
at the greatest depth, 68 ft., would be 34 lbs. per sq. 
in., which would be in no way a serious matter. 

The concrete bed is so constructed as to have the 
strength of 4 ft. square of cement masonry. In the 
event of the car trucks giving out, the body of car 
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Hall Open Caisson System.—As proposed for Detroit Tunnel. 


and I venture to say they intend to stay, till some 
Charleston shake will knock the bottom out of them. 
The accompanying illustration shows the general 
design of one of these arches on my division of the 
Pennsylvania Schuylkill Valley Railroad, and as it 
is so fully shown up in all parts, Ido not think it 
necessary to add any description, it speaks for itself. 

Now my Dear Editor, I expect to have engineering 
theorists pitch into me right and left; well, to- 
ail of them Ican say “‘Come and see me,” and I'll 
show them in practice what they condemn in 
theory. Yours truly, 

P. F. BRENDLINGER. 


Tunneling Detroit River. 


NEW YORK, March 8, 1887. 
EDITOR ENGINEERING NEWS : 

In an article in ENGINEERING NEws of March 5, 
headed ‘The Proposed Detroit River Bridge,” I 
find my submarine system of tunneling alluded to. 
There is also a profile given showing the proposed 
bridge and river-bed, with a grade line for the top of 
a tunnel coming barely below the natural bed of the 
river. 

I have to thank you for your suggestion and to 
confirm all you say and surmise in reference to its 
practicability. The situation is a very favorable 
one, and with your permission I would like to point 
out the possibilities more in detail. 

I send you herewith a cross-section showing a 
double 18 ft. tunnel, with the method of bolting seg- 
ments, construction of road-bed, position of car, etc. 
The dimensions of the car are taken from the New 
York Central standard freight cars. The shell 
would be 4 in. thick, with 4 in. inner flanges, six 
segments 5 ft. long forming a section, bolted to- 
gether with 64g in. x 14 in. bolts. The approximate 
weight of metal in each tunnel per foot run is 8,978 
lbs. Weight of concrete bed (formed of cement and 
jron ore), 7,870 lbs., making the total dead weight of 
tunnel, 16,748 Ibs. Buoyancy of tunnel per running 


can drop only 12 in. and could be carried in that 
position through the tunnel. 

A caisson for laying a tunnel 18 ft. would be con- 
structed as follows: 

Length, 32 ft.; width, 19 ft. 6 in.; height, 18 ft. ; 
sides, ‘4-in. wrought-iron plate; bottom, %% steel, 
T-iron frames, 18 in, from center to center, 4x4 


Castings for Prince Edward’s Island Tunnel. 
(From photograph) 


in., firmly riveted to shell; prow end, %-in. steel 
plate; stern end, forming a stuffing box, plate, 
2 in, x 244 in. thick, leaving an orifice for the tunnel 
to pass through, having a recess to hold four 3 in. 
rubber tubes, which, when filled with water, form a 
water-tight flexible stuffing box. On each side of 
the caisson are two hydraulic rams riveted to the 
sides, the combined power of the four being 480 tons, 
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for the purpose of moving the caisson after each 
section is put together. Hydraulic cocks are placed 
20 in. apart on the lower edge of caisson, supplied 
from a hydraulic pump at the shore end which also 
supplies power for the ram, to level the bed after the 
dredge. Before moving the caisson forward, the 
bottom of the channel is examined by a diver. 

The practicability and feasibility of my system 
has met with the unqualified approval of Wm. J. 
MCALPINE, WALTER SHANLEY, ANDREW ONDER- 
DONK, and many other engineers who can be referred 
to. Four tunnels constructed within the last few 
years by the Phoenix Foundry Co., were built in a 
somewhat similar manner to my method, viz.: 
segments and inner flanges bolted together, the 
outer shell being only 1'¢ to 2 in. thick of common 
cast metal, not chilled. 

The first tunnel was 8 ft. in diameter crossing the 
river Thames at London, and is used principally for 
freight transit. The second was an 11 ft. iron tun- 
nel, also crossing the Thames, connecting the London 
Underground Railway with the opposite shore. 

They are now constructing an 11 ft. iron tunnel 
crossing the same river, and extending from thence 
four miles under the Surrey portion of London. It 
is to be used for a cable and steam car railway. In 
France subways are now in use for railway pur- 
poses, constructed with an outer wrought-iron shell 
with concrete lining, 2 ft. to 3 ft. in thickness. 
These are simply laid upon the bed of the river, 
lowered into position in sections, and brought 
together with a spigot joint. 

I send you herewith a photographic view, showing 
a section of a 16 ft. tunnel, cast in six segments, with 
inner flanges for bolting, the shell being 8% in. 
thick, weight, about four tons to the running foot, 
and intended to be laid at the Northumberland 
Straits, 64¢ miles from shore to shore, by my system, 
in 90 ft. of water. Soundings, borings and plans 
have already been approved of. 

This Detroit river tunnel is a far simpler problem 
than that, and in my judgment, it would be a pity 
that a bridge should be built which would cost far 
more, and answer the purpose far less well. 

Yours truly, H. H. HALL. 
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The Massachusetts Railroad Commission. 


Boston, Mass., March 22, 1887, 

Eprtor ENGINEERING NEws: 

- It seems proper that you should know at this time 
certain historical facts, with regard to the Massachu- 
setts Railroad Commission. It was organized in 1869, 
and for fourteen years consisted of a lawyer as chair- 
man, a merchant and a civil engineer. The late A. D, 
Briggs being engineer member for 12 vears. In 1883,ina 
sudden crazy freak, the people of Massachusetts made 
Bens. F. BUTLER governor. Theterm of the civil en- 
gineer member of the Commission expiring that year, 
he appointed in place of him, the chairman of a lodge 
of a Brotherwood of Locomotive Engineers, taking him 
from running an engine to his appointment as a rail- 
road commissioner. As a theatrical coup d’ etat or an 
appeal to the galleries, this was, of course, very neat. As 
an appeal to the votes cf the 35,000 railroad and horse 
railroal employés of Massachusetts, it seems nice to 
some, but it is a mistake, as such demagogical ideas 
usually are. I have never heard it asserted that the 
candidate selected had qualifications of mind or intel- 
lect, peculiarly fitting him for the position. though it 
has been stated that his character is unobjectionable. 

To the surprise of all cognizant of the facts, the last 
governor, Geo. D. RoBInson, re-appointed this man. 
You can readily see that the matter of bridge super- 
vision (not inspection itself, using that word as it is 
ordinarily used in operating a railroad), would require 
continuous care; following up intents and purposes 
from year to year. The commission is only advisory, 
not mandatory in its character, and does most of the 
good it does, when most purely advisory. But to act 
in an advisory manner, it is necessary to knew some- 
thing. 

The commission either “recommends” or “suggests” 
as arule. The first, by custom, has come to mean the 
exercise of the full power of the commidsion ; the next 
step being, (in case of neglect to comply) a formal eom- 
plaint, lodged with the legislature, or with the Attorney 
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General. Hence.the use of the word “ suggest,” refered 
to in an article enclosed. I wish to make one more 
suggestion. Every one likes to work in his own es- 
pecial field. A lawyer has more car and eye for points 
of law, than for anything else. An engineer interests 
himself instructively in engineering matters. It would 
lead to no disaster if they once tried it, to let an engi- 
neer be the chairman,or guiding spirit of a commission 
on engineering matters. Though possibly this is saying 
too much,in the present temper of things. But no State 
Railroad Commission should be without a civil engi- 
neer upon it, and if composed of only one man, he 
should be acivil engineer in preference to anything 
else. 

The profession should, it seems to me, let it be 
known, on this and on every occasion thatit isa pro- 
fession, and that members of it belong, by reason of the 
value they can be to the State,on commissions such 
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from collapsing during erection and to stiffen 
the bridge after erection. It is a bad arrange- 
ment, for if it acts at all, it causes the sys- 
tem to become indeterminate, this is, it can- 
not be correctly calculated at all. 


The lower lateral truss, having one continu- 
ous ljin, bar for each chord or boom, is like- 
wise bad and absurd. The chords of such a 
lateral truss must be capable of resisting com- 
pression as well as tension. 


The design, as shown, belongs to that offal 
of bridge-construction which is sold by a class 
of bridge-hucksters to ignorant and self- 
sufficient county-officials, who ought to give 
bonds for themselves, their heirs and assigns 
for any damages, resulting from the collapsing 
of such rattle-traps. G. L. 


(The above opinion is from a most compe- 
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as a Railroad Commission. And with these few state- 
ments and suggestions I leave the subject to your 
able pen. Yours truly, Cc. 


A Bad Bridge Design. 





BRIDGEPORT, CONN., Mar. 12, 1887. 
EDITOR ENGINEERING NEWS : 

Will you kindly allow me to ask through the col- 
umns of ENGINEERING NEws for information in re- 
lation to a problem is bridge construction that has 
perplexed me exceedingly. 

I wish to know where to find a method explained 
for calculating the stresses in a structure like that 
shown in the accompanying diagram. The difii- 
culty that I encounter in the vertical trusses comes 
in through the introduction of the member “F—K.” 

The lower lateral truss, with both booms fitted to 
withstand tensile stresses only, is also puzzling. No 
treatise, that I know of on the theory of bridges dis- 
cussses a structure just like the one shown. Per- 
haps some one of your readers or correspondents can 
tell me where to find it discussed, or help me to a 
solution. Yours truly, A. J. B. 


The form of truss shown is of the so-called 
lenticular type, the calcujation of which on 
statical principles is very simple by RitTEr’s 
method of moments. In the treatise on 
“Bridges and Roofs,”’ by Samvue. Sureve, is an 
analytical discussion of this type of truss. A. 
J. Dusors’ last work on “Strains in Framed 
Structures” contains also calculation of such 
a “double bow” Bridge. J. 8S. Crenorr’s ‘“Me- 
— of Girders’”’ treats likewise of this 

ype. _ 

The brace F—K-in the girder as shown has 
probably been put in, to preyent the bridge 
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“A Bad bridge Design.” 


tent authority on this type of truss, and fully 
answers the problem submitted.—Ep. Ena. 
News. 


———— 
TECHNICAL NOTES. 


Pror. E. W. HILGARD, of the University of Cali- 
fornia, has in connection with the U. S. Census of 
1880 been writing up the alkali lands of that State. 
He says the process of irrigation has been extending 
their area and even developing them where they did 
not exist before. Prof. HILGARD finds the immediate 
source of the alkaliis in the soil-water, and thinks 
that in some cases the lower strata contain either 
these salts or their compounds. Thissoil-water when 
brought to the surface evaporates and concentrates 
the soluble salts until it is strong enough tokill crops 
or even deposit the solid alkali. Irrigation moistens 
the soil to greater depth than by rainfall only, ex- 
poses more of it to the leaching action, puts the al- 
kali in circulation,and by capillary action and evap- 
oration brings this to the surface. 

ar tg SS 

THE Ordnance Department of the Washington 
Navy Yard has been making tests of “Lithonia” as 
a paving material. Compared with Richmond 
granite it stood the crushing test as follows: Rich- 
mond granite, four cubes crushed at from 68,275 lbs. 
to 83,900 lbs. per sq. in. ; Lithonia, two cubes crushed 
at 76,800 lbs. and 83,400 Ibs., and two more were not 
crushed at 85,000 lbs., the practical limit of the ma- 
chine. 











A MANCHESTER man has put the English Patent 
Office to the expense of printing 139 pages of text 
and 72 sheets of drawings to describe his invention 
of a “complete system of practical mechanics,“ ef- 
fectuated by means of a new mechanical power to 
to be called “‘claviger.” ° 
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M. Ovry, chief of the Maintenance Depart- 
ment of the Marine at Cherbourg, has in- 
vented a process for making steel chains without 
welding. The metal used has 0.178 per cent. of car- 
bon and 0.452 of manganese. This is made into bars 
about 2 ft. long of a Greek cross section with equal 
projections. These bars are then notched, drilled 
and cut loose by machinery in such manner as to 
form a connected series of links after very much the 
same method as the farmer-boy makes a chain of a 
piece of pine-wood. When finished the links are 
circular in plan, and have stood a tensile test of 
from 42,000 to 57,000 lbs. per sq. in. 

° 

AT the last meeting of the Cleveland (England) 
Institution of Engineers, Mr. J. E. STEAD, described 
a process of making Portland cement from Cleve- 
land blast-furnace slag, very similar in its method to 
the manufacture of Portland cement proper. The 
slag cement was slow-setting ; though not as strong 
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as neat Portland, it proved stronger when mixed 


with sand. It was lighter than Portland as 2.73 is to 
3,08. When made into bricks it had stood eleven 
years use in damp and wet situations. 
> 
THE Bussey bridge disaster is having its effect on 
the railroad companies, several of which have insti- 
tuted careful examinations of their bridges. The 
chief engineer and bridge builder of the New York 
Central & Hudson River Railroad have been inspec- 
ting the bridges on that road, and have ordered al- 
terations to be made in some cases. 
° 
THE Geographical Society of Victoria contemplates 
sending a joint scientific and commercial expedition 
to the Antartic Circle with a view of developing the 
resources and adding to the general knowledge of 
this somewhat neglected region. The wisdom of 
uniting trade and science in such an expedition is 
doubtful, however. 





ain 

A steel safety car is now being constructed at the 
Eastern Railroad repair shop in East Boston which is 
warranted to prevent all serious consequences to 
passengers in it from any kind of railroad iron. It is 
cylindrical in section, and is claimed to be lighter as 
well as safer; but we are unable to see how it would 
materially add to safety. 


PORTLAND CEMENT mixed with a solution of cal- 
cium chloride, is claimed as an excellent repairing 
mixture for the runners of cement mills, as a sub- 
stitute for the lead now commonly used. Setting 
begins in 3 or 4 minutes, and in so doing it expands 
slightly. The stones can be put to work within one 
hour after repairing. When great hardness, and 
very quick setting is required, the cement may be 
used pure; otherwise an equal mixture of cement 
and sharp sand, will answer every purpose. 
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Tue New York State Railroad Commission 
have done themselves great honor by ac- 
knowledging at once and unreservedly that 
only four weeks ago they were almost wholly 
wrong in a report on car-heating in which they 
made some rather absurd recommendations, 
influenced by what appeared to be good 
mechanical advice. ‘* Don’t be consistent, but 
be simply true,” isa hard motto for all of us 
to live up to, and when a board has only to 
keep its mouth shut to avoid eating its own 
words, itis all the more honor to them that 
they should refuse to do so. We cannot 
summarize their report this week, but it cor- 
responds closely with the views expressed by 
this journal. 


In one respect the Boston & Providence 
Railroad Co. have our sympathy. It has been 
brought out in evidence against them that six 
years ago they received the following letter: 


Dee. 8, 1881. 
A. A. Folsom, Esq., Supt. Boston & Providence R. R. 

Dear S1r:— Agreeably to custom, notes made by the 
commissioners during their annual examination of 
your road, Sep 28. 1881, are herein communicat:d to 
you. 

BripGes.—Your attention is called to the accom- 
panying circular. The track construction of the fol- 
lowing named bridges appear to the commissioners 
more or less defective: 

Hyde Park bridge, over Mother Brook. 

Readville bridge, over Neponset river. 

West Rorbury bridge over highway near Roxbury 
farm. The superstructure of this bridge is an oddity 
among bridges. If it has never been tested under a 
given load the commissioners suggest whether it 
would not be wise and prudent to test it now. and per- 
haps at stated intervals hereafter,—intervals shorter 
or longer, a year or more, according to the behavior 
of the bridge under the load. The test to consist in 
putting on a load somewhat heavier than the bridge 
is ever called upon to bear in the course of your busi- 
ness, noting the load put on, the deflection taken by 
the bridge under that load, and the amount of recovery 
after the load is removed. Note alsoits lateral stiffness 
and strength. A series of such records would show 
conelusively whether or not the bridge tested was 
maintaining its strength and safety.” 


To this was added another bridge as to 
which the commissioners noted that ‘they did 
not like it,’ and seven bridges in all were ob- 
jected to on 60 miles of road. 

This, be it noted, was one year’s grist of 
one day’s trip over one short piece of road. 
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It is a safe surmise that if the letter-books of 
the commission for the past ten years be ex- 
amined, the State will be found to be peppered 
all over with structures as to which the com- 
missioners have thrown out anchors to wind- 
ward, by ‘“‘ warning ’”’ the railway officials that 
they thought them detective. 

The only proper mode of official inspection 
is that in use in New York State, where full 
detail drawings of all bridges have been re- 
quired to be sent in to the commission, and 
their strain sheets are then computed by an 
engineer in the service of the State; especial 
attention is called to constructive details 
which conceal vital members of the bridge so 
as to make inspection difficult. 


THE Boston Advertiser, after first illustra- 
ting its broad technical knowledge, by saying 
that the most vital evidence in the “ Tin 
Bridge”’ “should have been left on the 
ground ”’ to rust, until the crowner’s quest had 
sat on it, comes out with a loud demand 
that ‘‘experts of eminence from all parts of 
the country, such as Thurston of Cornell’’ 
shall be called on to express a judgment on 
those hangers, and that a legislative appro- 
priaticn for the expense shall be made if 
necessary. ' 

It is to be hoped that Massachusetts engi- 
neering, and Massachusetts good sense will 
not be made more ridiculous than it has 
been already by any such absurd performance 
as this. The horse laugh which would go up 
from Cornell University, or any other univer- 
sity, at being asked to ‘‘test’’ those hangers, 
or make any other investigations as to why 
the bridge fell, would have a very unpleasant 
echo by the time it reached Boston. 


THE last report of the City Engineer of 
Boston, given elsewhere and written before 
the disaster at Forest Hill, is of importance 
in that connection as noting that bridges re- 
ported as in bad condition in the year before, 
‘“‘have not been materially strengthened,” 
and the further note that one of the com- 
panies has made contracts “for partially re- 
building’’ another bridge. 

We would suggest that the authorities have 
a look at these other bridges as soon as they 
are through with the present investigation. 
The disastrous results of bad material, patch- 
work construction and false economy in the 
case of the Tin Bridge may, however, teach 
some of these corporations that correct engi- 
neering and dividends are often after all some- 
what intimately connected. We do not know 
which to most condemn, the man who would 
attempt to combine in one structure two such 
very ill-conceived and dissimilar trusses, or 
the corporation that would accept such a com- 
bination for the sole reason that half a bridge 
costs less than a whole one by, in this case, a 
very ineonsiderable sum. To save a few dol- 
lars ten years ago, about thirty lives have been 
sacrificed, many home made desolate and 
the corporation mulcted in damages, the full 
amount of which cannot be now measured. 

It is to be hoped that the other company 
reported as *‘ partially rebuilding ”’ one of its 
structures is not doing so on the same 
economical lines laid down bythe Boston & 
Providence. Such economy does not pay. 
‘here is already far too much fantastic 
bridge-design in and about Boston; and it is 
high time that they were replaced with struc- 
tures more in accordance with the require- 
ments of public safety and modern science in 
bridge-building, 


THE following extract from a private letter 
from Tasmania will have a certain interest for 
a.good many people: 

“TI have used my influence here to try ard obtain 
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American stock; also to try and get some of your 
bridge companies to tender for the bridges upon their 
own designs; but, as you must know, amongst the 
colonies and at home, the prejudice that exists against 
any manufacture going to America, is very largely de- 
veloped, Lam sorry to say. It is not the price, for the 
Baldwin and other locomotive works with you, can 
send out as good in quality ane better for railroad run- 
ning than any of the English works. As for running, I 
ain too well aware of the deficiency of our engines, and 
the cause is not far to seek—the rigid wheel bases, the 
wear and tear grinding round the curves. 

**T have got one ¢ »ncession for American machinery 
lately, that is, the introduction of either the Rand drill 
or Ingersoll drill for our works here. I winder some 
of the large American contractors do not run out here 
and have a look at some of the contracts—with their 
knowledge of the American machines, they would 
take everything, as they do nearly everything in these 
eolonies by hand, and the prices (which unfortunately 
I cannot send) are very high, except timber work.” 


A CORRESPONDENT from Charlestown, Mass.., 
sends us a plan for heating cars by hot air, 
heated by a coil of pipe on the locomotive, and 
on which he writes us he has taken a caveat, so 
we are at liberty to publish the details. We 
decline to avail ourselves of the privilege, 
however, and earnestly advise our corre- 
spondent to let his caveat end the matter. 


Re 


The Art How Not to Do It. 


The fall of the ‘Tin Bridge” is unique 
among bridge catastrophes for the ease and 
mathematical certainty with which the pre- 
cise cause of the catastrophe and point of first 
failure could be determined on the spot by 
inspection of the wrecked cars alone, with- 
out any reference to the fragments of the 
bridge. In the three views and ground plan 
of the wreck which we gave last week, with a 
knowledge that the engine and tender es- 
eaped uninjured and a moderate knowledge 
of engineering and railroading and the his- 
tory of passed wrecks, we have everything 
that is necessary for a demonstration as cer- 
tain as the pons asinorum, that a broken floor- 
beam-hanger, or floor-beam, in the last panel 
(and hence almost certainly the hanger) 
eaused the catastrophe, and that no other 
cause did or could have done it, as thus: 

1. The speed was quite slow: From the general 
appearance of the wreck. 

2. The defect did not exist when the engine 
crossed the bridge: Because a cause which 
wrecked the very first and every following 
ear within 300 ft. did not harm or hardly shock 
it. 

3. The engine caused the breakage: Because, a 
(presumptive) it is‘the heaviest load, and gen- 
erally does: 6, (still presumptive) a slight 
shock was felt which caused the engineer to 
look back at the very instant he should have 
done so had there been one; ¢, (certainty) the 
three next following cars were instantly 
wrecked ina very peculiar and similar way, 
by a cause which left the engine scot-free. 

4. The first failure was not in the bridge 
trusses: Because (certainty) 220 ft. of train 
passed over the bridge. Trusses which have 
parts break under strain, and because of 
strain, collapse instantly, so that one car at 
most could have escaped, 

5. The failure was close to the further abut- 
ment: a (presumptive) from the escape of the 
three cars, showing that the cause which 
stripped their trucks from them did not at 
first cause blow to the bridge to knock it 
down; b (certainty) from the way the trusses 
and floor fell; c (independent certainty) from 
the following: 

6. The failure left a widening gap in the track, 
leaving the car trucks to at last impinge on the 
abutment ; a, from the marks on the abutment; 
b, from the position of the trucks, the first 
truck remaining in place, the rest being 
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stripped from the cars; ¢, because there is no 
other known cause which can act or ever has 
acted, in the whole history of railroading, 
which can strip off five successive trucks at 
almost the same point, leaving the car bodies 
substantially intact. 

7. Such a gap could only occur from a drop- 
ping of the floor-system, leaving the trusses in- 
tact; self-evident to those familiar with bridge 
construction. 

8, The first break was somewhere in the vi- 
cinity of the first panel point,26 ft. back from the 
abutment. Because the speed was slow, and 
the gap could not have been wide to let impact 
against the abutments, strip the trucks off 
only. 

9. The break was certainly notin a longitudinal 
floor-beam or stringer; because, had it been, 
one rail only would have sunk, and the car 
would have been given a tiit which would 
have rolled them over sidewise down the 
bank, beyond the bridge. 

10. The break could hardly have been in a 
transverse floor-beam: Because a, had it been, 
the floor-beam hangers holding, the track 
would have slidden off somewhat toward the 
east, throwing the leading cars out of a 
direct course (probably) and 6 (a second prob- 
ability) floor-beams are far less likely to break 
than their hangers; making the combined 
probability that it was nota floor-beam fully 
1,000 to 1, or practical certainty. 

Thus we have finally: 

11. A BROKEN FLOOR-BEAM OR FLOOR-BEAM 
HANGERS CERTAINLY CAUSED THE DISASTER, WITH 
THE ODDS 1,000 To 1 IN FAVOR OF THE HANGER, 
Q. E. D. 

A very cautious or self-distrustful man 
might have strengthened this inductive pro- 
cess of reasoning by a process of exclusion as, 
thus: If by any chance the broker nanger 
did not cause the wreck, WHAT DID CAUSE IT? 

1. It could not have been a broken axle, be- 
cause (a) no broken axle was found, except to- 
wards the rear, a plain effect, and not a cause, 
(b) a broken axle at the rear, as universal ex- 
perience shows, NEVER wrecks the front of a 
long train, (¢) a broken axle in any part of the 
train does not and could not strip the trucks 
from under cars in that peculiar way. The 
cars which passed the bridge at all would 
have had most of their trucks under them 
somewhere. 

2. It could not have been a broken brake-beam, 
or a broken wheel, or any other broken part of a 
car: For the same reasons, mutatis mutandis. 
‘The argument from experience in this respect 
is absolute. It is a safe prediction that a 
single instance to the contrary cannot be 
produced from the whole history of rail- 
roading. 

3. It could not be a broken rail; (a, b and c) 
for the same reasons as above, mutatis mutan- 
dis,and further (d) only about one broken railin 
fifty causes a derailment, and then a wreck re- 
sults only at a considerable distance from the 
break, leaving many wheel-marks on the ties, 
as Woodstock, and at least a thousand other 
derailments illustrate every year. 

We have then only to exclude in succession 
a break in the truss proper, in longitudinal 
floor-beams and in transverse flour-beams and 
we reach the same Q. E. D. as above, by a 
quite different road. 

All this a cool-headed man, even if not an 
“expert,” could determine in less time than it 
takes to write these words, by standing at any 
point on the further abutment, without even 
a glance at the fragments of the bridge itself. 
He had then but toturn his’eyes down to where 
the hangers ought to lie, for confirmation of 
what was already sure, and there, staring him 
in the face, he would have seen the broken 
fragments of the hanger which we pictured 
last week, and this weck ; whose extreme and 
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utter badness no language can exaggerate nor 
do justice to. 

The hand-writing on the wall did not tella 
plainer story—to those who could read 
Hebrew—than did this mute testimony of the 
wreck, when it is all taken together, and men 
have been hanged on weaker proof than either 
half of it alone. It was therefore the impera- 
tive duty of the first man in authority who 
saw those broken hangers and did not look at 
them, as PeTer Be vu did at the primrose, to 
immediately remove them to a place of safety ; 
and not only so, but pack them in caustic 
lime, or immerse them in naptha, since it is 
well known to iron experts that newly rup- 
tured surfaces of iron havea strong affinity 
for oxygen, and must be so treated, if the 
character of the fracture is important in 
evidence. 

As to what was done, we have the testimony 
of the commission in a letter to this journal: 

“Both portions of the two broken hangers were ex- 
amined by several experts and by myself three or four 
hours after the accident, and it was at that time that (he 
company, in accordance with my request, agreed to pre- 
serve them, Furthermore, an expert was employed by 
the commissioners and another by the railroad com- 
pany, to make a critical examination of the whole 
wreck, und to see that any other important portions 
were aiso preserved.” 

We suspect that this is almost the first time 
on record in which high public officials, who 
claimed to have realized what they were 
doing, have asked a man to tie the rope that 
was to hang him around his own neck, and to 
please to be so very kind as to tie it tight! 
‘The way in which the railroad company pro- 
ceeded to tie it was as might have been ex- 
pected. They left this damnatory evidence 
lying neglected onthe ground for 27 hours, 
exposed to the tender mercies of an approach- 
ing snow-storm, to be handed over at last by 
one of their own workmen as an ordinary 
relic, on a simple request, to an entire 
stranger. 


Had this inquiring stranger been in fact an 
ordinary relic hunter, or worse, instead of a 
representative of this journal, where would the 
evidence be now? For answer we need only 
consider what became of the other fragments. 
They were left exposed to longer action of the 
weather, and to be soiled with mud and dirt, 
until as to one of the old fractures, and the 
most important one, the evidence which we 
preserved is much the best which now exists, 
if we are correctly informed. Whereas there 
were old cracks, and very bad and obvious 
ones, in every one of the four fractures, A, 
B, Cand D, which we illustrated, the Boston 
papers report only 4, B and C, the fracture D 
having become so dirty or rusted that the 
new and old breaks are hardly ,distinguish- 
able, and hence Dis claimed as a wholly new 


break. : s 
We earnestly hope, in the interest 9f science 


and the public, that the delay in bringing to 
the surface the real cause of this disaster, 
does not mean that as little judgment is to be 
shown in reading this evidence as there was in 
taking care of it; and we have faith that there 
will not. The delay seems surprising, but it is 
for reasons given, and when we know that the 
motive was a good one, and that it means at 
worst only a little delay, it would be as un- 
reasonable as unnecessary to assume in ad- 
vance, that harm will result therefrom. 


ec 


It appears as if there may possibly be more 
merit in the great Kentucky discovery of a 
new method of tempering steel, than at first 
seemed likely,since it is now reported that the 
discoverers have operated on the Secretary’s 
pocket-knife—the t possible thing to make 
such a test on—with such success that the 
Secretary was able to whittle key rings and 
such like with it like white pine,and immedi- 
ately ordered further tests to be made at the 
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Washington navy-yard. We tell the tale as 
*twas told to us. 


I 


Wrought-Iron Water-Pipe of Large Dia- 

meter, 

Wrought-iron in pipes intended as water 
conduits under great pressure has been most 
extensively used on the Pacific coast: and the 
adoption of this lighter material for large pipes 
was originally due to the conditions of manu- 
facture and transportation. 

But with the experience gained in about 
twenty-five years use of such pipe the manu 
facturers of the Pacific Coast are surpassing 
all previous records in this direction. By far 
the most important wrought-irom pipe-line 
yet laid is that lately completed for the Spring 
Valley Water Co, by the Risdon Iron & Loco- 
motive Works, of San Franciseo, Cal. While 
we are not yet in possession of the exact data, 
sufficient to furnish plans, we give a_ short 
description of this pipe from most excellent 
authority. 

The pipe line is 27 miles long and the pipe 
is 44 in. in diameter, made of No. 6 and 7 iron. 
The water company furnished the iron, but 
it was manufactured and laid by the Risdon 
Co. Each plate was rolled, by especially 
designed machinery, toa perfect cylinder of 
the required diameter r, and then riveted in the 
shop with cold rivets by hydraulic riveters, 
Each pipe ring was 4ft. long and alternate 
rings were made of varying diameters, suffi- 
cient to slip one section into the other so that 
they could be connected by riveted joints with 
about 6-in lap. These rings were delivered 
at the trench in sections 18 or 25 ft. long ae- 
cording to circumstances. The connections 
in the trench between these long sections was 
made bya butt-joint covered by a strap and 
riveted. The same strap-connection answer- 
ing for curves of large radii. The pipe was 
thoroughly dipped (by the company) in a com- 
pound of asphaltum and coal-tar before leay- 
ing the works; the pipes being first heated. 
The bath use 1 for this purpose was 30 ft. long 
and 5 ft. deep. The specifications required 
these pipes to be water-tight under a pressure 
of 125 lbs. per sq.in., and it is officially re- 
ported that this requirement has been met in 
every particular by the Risdon Co., both in 
the test at the works and inthe trench. The 
makers of this Spring Valley pipe are so con- 
fident of their methods that they bave in a 
special case proposed to manufacture similar 
water-pipe of 7) ft. and 11 ft. diameters, and 
guarantee its efficiency and strength under 
very considerable heads of water. 

The wrought-iron conduit of the Rochester, 
N. Y., water-works is the most important en- 
terprise of this character in the Eastern 
States. This conduit was built in 1873-76 from 
the plans of J. Netson Tusss, C. E.; the total 
length of the conduit is 65,498 ft., nearly 50,- 
000 ft. of which is 36-in diameter and the re- 
mainder 24-in. Through the kindness of Mr. 
J. Netson Tusss, the present Chief Engineer, 
and Mr. Emit Kvicuinie, of the Executive 
Board, of Rochester, N. Y., we are enabled to 
furnish the following abstract of the specifica- 
tions under which this pipe was made and 
laid ; these specifications were never printed: 

The conduit pipe was made of wrought-iron 
plates of ‘C No.1 Shell” iron; the thickness 
was No. 7 (Birmingham wire gauge) or about 
*y-in. The sheets were rolled in width of 
about 5 ft. and of length necessary to form 
the cylinder required with proper lap. The 
cylinders were made with one of larger dia- 
meter alternating with one of smalier dia- 
meter slipping into the first; the smaller di- 
mension was the required pipe diameter, 
the other was larger by twice the thickness of 
the fron used. These cylinders were riveted 





206 


lengths of 25 to 30 ft. 

The lap or joint between cylinders was “at 
least 1}-in.,’’ and the connection was made by 
one row of hot rivets spaced about 1}-in, 
apart¢.toc.; and finally the seam was thor- 
oughly caulked with a tool as in boiler-mak- 
ing. Longitudinally each cylinder had but 
one seam; the plate being first rolled to a 
true cylinder, the edges were made to overlap 
about 2)-in. and then connected by two rows 
of hot rivets spaced about 1j-in, apart, c. toc. 
of rivets, with the two rows 1}-in. apart, the 
rivets staggered, This seam was then caulked 
as before described. It was specified that the 
rivet holes be not more than ,-in, larger in 
diameter than the rivet, and they were to be 
carefully punched or drilled by machinery, 
clean and smooth on interior without ragged 
edge; plates must not be bent in punching 
without re-rolling before riveting, and any 
displacement of holes more than ,-in. will 
require reaming out. 

The rivets were to be not less than 4-in. in 
diameter, made of best quality American bar- 
iron. When applied they were to be heated 
ina suitable furnace to a light red heat, and 
inserted, and upset as quickly as possible; 
the upsetting hammer to weigh from 2} to 6 
lbs. The rivet-heads were to be conical or 
spherical as the engineer might direct, with 
the base diameter of head twice that of the 
shaft, at least, thicker rivets were to be used 
in seamed holes. No hot-short or cold-short 
iron to be used in these rivets, and no rivet to 
be hammered after it was cold. 

All plates before being riveted together were 
to be carefully cleaned of rust and scale, by 
wire brushes, and by immersion in a dilute 
acid bath if required. In practice, however, 
the plates were originally clean, and being 
well protected from moisture during trans- 
port, the latter requirement was not neces- 
sary. 

After a pipe-length of 25 or 30 ft. was riveted 
and caulked as above, it was quickly and 
thoroughly coated inside and out with a mix- 
ture of asphaltum and cval-tar, the average 
proportions being equal parts of each by 
weight; prior to coating the iron was heated 
to 350° to 400° F, (This coating after 10 yeurs 
use appears as good as when first applied.) 
After coating, each 30 ft. length was hammer- 
tested with hydraulic pressure to 200 lbs. per 
square inch. 

Upon reaching the ground these long pipe 
sections, were riveted together in lengths not 
exceeding 100 ft. and lowered into the trench 
by windlasses upon a graded foundation. At 
either end of this 100 ft.,section were suitable 
east-iron hub and spigot pieces. The rivet- 
holes were cast in these connections, aud the 
spigots were from 15 to 18 in. long, and very 
heavy, as were the hubs. The joint was made 
with gasket and lead in the ordinary manner. 
Curves were made by using “angle’’ or 
‘*bevel’’ hub pieces; these angles were 8°, 15 
and 20°, and the trench was cut accordingly. 
In all deep cutting rings of 3X2in. L and 
24 X Qin. L irons were riveted to the pipe near 
a joint atintervals of 8} or 10 ft. to prevent 
deformation of the pipe. On long tangents 
the length between hubs was usually 80ft., 
instead of 100 ft. as specified, and on curves 
these were 25 to 30 ft. apart where angle hubs 
were not used. 

Mr KINCHLING supplements the specifications 
by further notes on the coating process, as fol- 
lows ;—The purest quality of asphalte was 
procured; broken into pieces of 2 to 4 cu. in. 
and placed in the kettle with the interstices 
filled with coal-tar of the best quality. The 
whole was then boiled and stirred from 3 to4 
hours, or until the whole mass was fluid. 
When mixed the kettle was emptied intoa tank 
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at the works and delivered on the ground in Wlarge enough to hold the 30 ft. pipes. To test 
't, the quality of the coating a piece of iron was 


first plunged into the mixture, then dipped into 
ice-water and then hammered. Ifthe coating 
flies off, more asphalte must be added to the 
mixture. The same test was applied to pipes 
before shipment in cold weather. All riveting 
in the field or accidental abrasions are coated 
with the same mixture by hand. 

Mr. Tipps in a late letter commenting on 
the experience with this pipe says that ‘no 
trouble has yet been experienced with this 
conduit if carefully managed.’’ In the begin- 
ing many hubs were found defective, but these 
were repaired by bands and sleeves. Ex- 
pansion and contraction is felt to some extent 
on the 80and 100 ft. pipe-lengths ;some of these 
joints, particularly on hillsides, required re- 
caulking, which was done however without 
shutting off the water. While the experiment 
of omitting the vast hubs, ete, was tried, Mr. 
Tipps does not recommend this omission, as 
great care is requisite in caulking a lead-joint 
in thin pipe. Flanges are too expensive and 
rigid und the writer does not deem the usual 
cast-iron stuffing-box sufficient with large pipe 
owing to the enormous friction of the en- 
veloping earth. ‘The stiffening rings referred 
to were efficient and economical, but caused 
some annoyance in laying the pipe as it was 
difficult to‘slide it in the trench. To com- 
pensate for and check vibrations in thin tubes, 
Mr. Tipps suggests the use of large air- 
chambers at summits. In the Rochester case 
40 per cent. in first cost was saved by using 
the wrought-iron instead of cast. 
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How it Feels to Fall Through a Bridge. 


The following extracts from a personal let- 
ter, giving the experience in the late disaster 
of a gentleman whom we should have been 
very sorry to have seen suffer more seriously, 
ean hardly fail to be of interest, since it is 
rare indeed for a man to have such an experi- 
ence. Many men go through accidents, but 
few of them know what is coming in advance, 
and are able to observe so carefully. It will 
be noticed that his account corresponds 
precisely with what we surmised to have been 
the course of events last week, as indeed was 
sure to be the case, since there have been few 
great accidents whose cause and nature could 
be so readily and certainly determined. 

One fact has become clear from this letter 
and other accounts, that the speed was quite 
slow, probably 15 to 18 miles per hour, which 
was a most unlucky fact. It necessarily im- 
plies that the gap across which the trucks 
jumpedjwas not quite so wide, and had the 
speed been 30 or 35 miles per hour, the trucks 
would have jumped the gap with very little 
drop and much less shock to the bridge. 
Hence mgre cars would certainly have es- 
caped, and it is possible that the truss proper 
might even not have failed at all, since the 
immediate cause of its fall was apparently 
due to the blow of one of the trucks on the in- 
clined end post, which is deeply scarred by a 
heayy blow. 


West Roxsvry, Mass., March 19, 1887. 


The opinions of ENGINEERING News as to the cause of 
the disaster in our neighborhood, bave attracted much 
attention, particularly hereabouts. I wason that train, 
and went down into the middle of the street below, in 
the eighth car. I did not examine the bridge after the 
accident, for I was somewhat sprained, and made my 
way home, intending to look into things a little more 
later on, That bridge was a constant topic of unfavor- 
able comment, and an object of dread from the time of 
its erection. I never heard a person ¢peak favorably of 
it. Its appearance of frailty was most evident when 
passing under it along the street. Strangers seeing it. 
for the first time were apt to remark upon its weak 
look, and the action of the road itself did not confirm 
or establish confidence in it, fer it sent its freight trains 
of sand, ice,-ete., from West Roxbury to Boston by way 
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of Dedham and Readville, a distance of some six miles 
to Forest Hill, instead of the two miles over the bridge. 
Again, during the life of its predecessor, I have re- 
peatedly been over the road with three locomotives 
hitched together and a train behind to break out after 
snow storms, I think this was always the practice, 
while that bridge lasted. Since the iron bridge bas 
been used I have been in trains with three locomotives 
together, but on arriving at the bridge one was aloays 
detached and sent over, the others and the train follow- 
ing and coupling with the first when the chasm had 
been crossed. The change in method on such occasions 
seemed to show less confidence in the new tridge than 
in the old one, which was far from reassuring to the 
patrons of the road. It may be that, as the road has oc- 
casion to send freight to Readville, Mill Villaze, and 
Dedham, it was handier to send the ice and sand round 
six miles than the two miles over the bridge. In this 
connection I will say that I once asked an employé the 
reason «f this long haul instead of the «hort one. His 
reply was that they were afraid of Bussey bridge. It 
might be a surmise of his only, but he gave expression 
to the above nevertheless. 


I realized we must go through the bridge before ar- 
riving there, and went into the experience which I 
knew was coming, perfectly calmly, with the intent to 
see all I could, and get out of it as well as I could, The 
first thing to attract my attention was a shock as if the 
train had broken in two, and I felt no apprehension, for 
I did not observe the exact locality, but in an instant 
two or three minor shocks were felt. The subsequent 
shocks were a new sensation, and attracted my atten- 
tion at once. I arose from my seat, the first in the 
front end of the next to last car on the left hand side, 
and looked out of the window in front, realizing the 
situation, for we were but a short distance from tho 
western abutment, say about two cars length. We 
usually go over that bridge, I should say, about twenty 
miles per hour, perhaps a little faster. The speed that 
morning I cannot speak of for I was talking and did 
not notice; but the firat shock materially checked our 
progress and those following did so still more, so that 
for an instant.after making up my mind that we were to 
«o over, there occurred a slight hope that we might 
stop by the brink, 

But we went on, for we wero hitched to the cars for- 
ward which were then going down, 1 saw the car ahead 
approach the edge and enter upon the falling bridge 
which was still in place at that end, and when our car 
came upon it was an inclined plane of, I should think, 
about 30°, The track was continuous, and as I looked 
out of the window, on our way down, the bridge was 
twisting and tearing, but with the position of the rails 
in general parallel, and the sinkage uniform—that is 
they went down at about the same rate. We fell, of 
course, the more rapidly as we went on. There were 
three shocks or stages in the fall. The first lasted until 
we were perhaps two-thirds of the way down, wren we 
checked up materially, but immediately went on with a 
second check, experiencing the third and last check on 
reaching the street below. This last was quite severe 
and was apparently more violent at the rear of the car 
than with us, and seemed as if the rear of the car had 
come down with the ends of the bridge from off the 
abutment, and striking upon the ground or remains of 
the bridge, had given us at the front end the effect of the 
rebound. 

When the affair was over I felt satisfied from what I 
had seen, that the front or eastern end of the bridge had 
failed. This was confirmed by the testimony of the 
engineer and firemen. ‘By this I do mean to say that 
the very eastern most part of the bridge had first failed, 
but that the breakage occurred (towards that end, if not 
at it. 


It now appears that the front truck of the 
front car remained under it; the rear truck 
was not very badly broken; both trucks from 
the second car managed to work their way to 
the Boston abutment, although stripped from 
under the car, and the trucks of the third car 
only were stripped from under it against the 
abutment. This makes it additionally nproba- 
ble that the floor held up pretty well in a sort 
of cantilever fashion, even after the hanger 
broke, so that the gap at first was not very 
wide, and had the speed only been 30 or 40 
miles per hour all the cars might possibly 
have passed over safely. On such slight 
chances do death and life depend. 


The very slow speed of the train is shown 
by the fact that the rear truck of the rear car 
did not even fall into the abyss, but when the 
front end of the rear car began to turn over 
sidewise from the oblique edge of the abut- 
ment it turaed right off fron the rear truck 
and left it standing there. To explain the 
slight shock on the rear cars, we have only to 
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remember that the most complete wreck at 
the head of a long train acts only as a quick 
put gradual brake upon the rear cars. This 
was curiously illustrated by the Jackson, Mich., 
collision some years ago, where the first three 
cars were smashed into kindling wood, killing 
almost every one in them, but the passengers 
in the rear sleepers of the 1l-car train were 
not all of them awakened! 
I 


The Fateful Hangers. 


We gave last week exact reproductions from 
photographs of the four broken sections of 
the hangers, which caused the Bussey bridge 
wreck, to almost full size. These engravings 
we supplement this week by a couple of 
sketches showing by views from two opposite 
sides how these hangers stood in the struc- 
ture, relatively to each other, and also a per- 
spective drawing of the details of the joint, 
showing the broken hangers in place. This 
perspective view is approximately but not 
exactly to scale, and gives all essential and 
important information about the ruptured 
parts. 

It will interest every engineer to study these 
hangers. Take them fer all in all, we ne’er 
shall look upon their like again; at least, we 
hope not. It will be seen that the axis of the 
shank prolonged is a tangent to the axis 
of the loop instead of a diameter, as it might 





Pig. 1. 


Sketch View from Front and Side of the two 
Hangers in Position. 


Pig. 2. 


perfectly well have been made, although only 
at the expense of throwing the shanks a 
little out of the vertical in both directions, 
instead of only in one, if two hangers were 
to be used. 

So far as one can imagine any reason for 
adopting so bad and dangerous a torm 
it must have been from some vague no- 
tion that the opposite excentricities of each 
would counteract each other so that the 
two would make one symmetrical whole. 
This of course is not the case. Had the two 
hangers been welded together into one, it 
would have been the case, but as it is, they 
were no better nor stronger than if one of 
them had been faced about so that both ex- 
centric loops faced the same way. 

The immense increase in the maximum 
fibre strains which this form causes is obvious 
at once, and calculation shows it to be so 
great that if we conceive of the hangers as 
rigid bodies, they could hardly have failed to 
snap or distort at once under the strain of the 
first locomotive which came upon them. As 
they did not snap, the only remaining ex- 
planation is that they early suffered distor- 
sion of form, or took a permanent set, the 
change of form throwing the shanks into a 
more nearly axial position to the strain it had 
to sustain, and.so enabling them to sustain a 
far greater load than before, even although 
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sundry of the old breaks and cracks were 
caused thereby, reducing by so much the sec- 
tion. 

This is so because the deformation and 
permanent set, unlike most deformations, 
would improve the form of the hanger. In 
any part of a structure which has been pro- 
perly designed, so that its material is so dis- 
posed as to give it in the beginning its form of 
maximum strength, permanent set means 
simply the beginning of a very speedy end,but 
in a member which is so badly shaped for its 
duty as were these hangers it is all the better 
and safer for the permanent set, both because 


B A D c 





Fig. 3.—Outside View of Hangers in Relative 
Position, 


B A D C 





Fig. 4.—Inside View of Hangers in Position. 


The letters above Figs. 3 and 4, show the fractures which we il- 
Just rated last week. Tbe whi e part showing the paint, which was 
well applied ou the outrite, and fairly applied on the inside, show- 
ing (as does also Fiz. 5) that the hangers were not inaccessible for 
in-pection. The cracks A B, cou'd have been easily felt by the 
band from the outside, although none of the cracks could have 
been seen by the eyes unless postibly from the outside. 





‘i Oo Pon al Sketch of Details of Joint at 
Piste Panel- t, Showing the Hangers in Place. 
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its limit of elasticity is increased, and because 
the strain is more evenly distributed among 
the fibres. This may be familiarly illustrated 
by what we all know about wire. A bent wire 
will not sustain much, and a slight load will 
distort it, and give it a permanent set, but it 
will carry far more after it is straightened 
than before. 

That these hangers, all six of them, (for 
there were six in all in the bridge, at three 
panel points,) must have thus suffered distor- 
tion of form, with incipient cracks in most of 
them,as a result of such violent usuage, seems 
te us almost a necessary result of the strains 
they carried. A determination of the exact 
fibre strains they were subject to, either before 
or after distortion, is so intricate a problem as 
to almost defy analysis. Two elements which 
must remain unknown, the friction o' the pin 
and the elastic distortion of which the hanger 
was capable, alone forbid it. All that can be 
said is that they were strained, even when 
new, enormously beyond all limits of good 
practice. We may get at it approximately as 
follows: 

With an engine weighing 80,060 Ibs., 54,000 
lbs. on drivers, and following tender weigh- 
ing 56,000 lbs., a total load of some 69,000 
lbs., would come on the floor-beam, which 
we believe was 17 ft. long with center of 
track 4 ft. from the pin. ‘This would throw 
‘3 of the floor-beam loaded upon the hanger, 
or 53,500 lbs., to which add some 8,000 lbs. for 
dead weight, and we have a total load of 61,- 
500 Ibs. to be sustained by the hangers. 

The hangers were, so far a3 we couia juage 
from the fragments which came into our 
possession, about 3} sq. in. effective section, 
as designed, possiblya trifle more. They had 
therefore, if new, and each equally loaded, 
-— = 9,461 lbs. per sq. in. load on them. 
Good practice now permits 8,000 lbs., but 10,- 
000 was formerly not uncommon. As one of 
these hangers was completely broken off, and 
merely hanging together by the back skin, 
however, the whole of this strain was thrown 
on one hanger C D, 80 that it had been sus- 
taining for an unknown number of years, 
18,922 lbs. per sq. in. of original section, allow- 
ing it to have been equally distributed between 
all the fibers of that section, and allowing all the 
fibers of that section to have been effective. 


Neither of these things was the case, There 
was an old break at C,on the inside of the 
section, which was of peculiar and unusual 
appearance. It had been rusted apparently 
by air which had reached it through the im- 
perfect weld, and there was also an old break 
at C. 

As respects the distribution of the strain: 
The hanger was acted on by two main forces, 
gravity G, Fig. 1,and an equal reaction above, 
both vertical, and from the form of the hanger 
not in the same right line. Asa conditon of 
stability, these parallel forces must be con- 
verted into others, equal and opposite to each 
other, and lying in the same right line, and 
this was done by two lateral forces L, sup- 
plied at the lower end of the hanger by the 
resistance of the floor-beam and at the upper 
end by the friction of the hanger, the dotted 
line showing the resulting oblique line of 
stress. ‘These lateral forces amounted to 
about , of gravity, but added only some 200 
lbs. to the longitudinal stress. ‘ 


This throws the back or convex side of the 
hanger into compression instead of tension, 
since the load tends to straighten the hangers 
out, and is orly resisted by the molecular 
strength of the material. It is likewise im- 
material to let the lower loop confuse the 
matter. We may substitute instead, the dotted 
extension of the shank with the load applied 
at the end of it. 
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At the most strained section, just above the 
loop, the line of stress lay at a distance of 
about 2.4 in. from the center of the shank. 
We have then this simple problem: What 
maximum fibre strain will result froma stress 
of 30.750 lbs, (while both bars were sound) ac- 
ting with a leverage of 2.4 in. upon a bar 14 in. 
deep by 2-in. wide? There can be but one 
answer. Maximum fiber strains on the 
bar of something over 21,000 lbs. per sg. in. 
‘nust resuit, allowing both hangers to be 
sound and both of equal length and equally 
loaded. From 26,000 to 30,000 lbs. would be 
the highest probable elastic limit of such 
hangers, in laboratory tests, allowing their 
welding and workmanship to be good, and as 
they were very crudely made, and as it would 
be very difficult to make them so that each 
would carry the same load, even with the 
greatest care, one of each pair could hardly 
fail to have deformed or cracked very early in 
its service, Then the strains on the other 
hanger would be much increased and only 
deformation could save it. 


What the condition of the hangers is at the 
other (middle) panel point we ure not advised. 
While it cannot be said to be absolutely im- 
possible ‘that both may be undeformed and 
uneracked, if they were both originally of 
very good quality and exactly equal length | 
it is highly improbable that they are not 
either deformed or cracked or both, their 
fiber strains having been nearly three times 
what good practice permits, when both were 
new. 

And these are the hangers which the Com- 
monwealth of Massachusetts has been talk- 
ing around for nearly two weeks, wondering 
if they had anything to do with the fall of the 
bridge! 

An engineer writes us from Boston, after 
examining all the hangers in the office of the 
Commission : 

“The evidence of the broken pieces seems to be 
more damning even than your photographs, and that 
of the ends which remained here about equally so with 
those which went to New York. To finish the indict- 
ment it is suffieient to look at the hangers from the 
other joint block, at one-fourth way from the Dedham 
side, which are fit companions for the broken frag- 
ments. The Dedham side pair sre of unequal length, 
sothat one of them only has been really doing the 
work, and it shows a bad crack where it might natu- 
rally be expected to, near the weld, or about where the 
other two broke.” 

a 


Report of City Engineer of Boston, Mass. 


The following is an abstract of the twentieth an- 
nual report of the City Engineer of Boston, Mass., 
Mr. WM. JACKSON being the present occupant of 
that office :— 

The total sum expended by the department in 1886 
was $29,573.62; $27,364.75 being on salary account, 
apportioned among 20 persons, including the City 
Engineer. The report notes 93 bridges as included 
within the city limits; of these 58 are either wholly 
or partly maintained by Boston, the remainder are 
supported by railroad corporations. We note that 
the engineering department calls attention to the 
fact that several railroad bridges (two on the Boston 
& Providence R. R. included,) reported by it as 
defective last year, ‘“‘have not been materially 
strengthened.”’ The Boston & Albany Railroad is 
also reported as about to “ partially rebuild” one of 
its bridges. As this department is limited in its 
inspection, by ordinance, to such bridges within the 
city limits as are open to team and foot travel, the 
Bussey bridge did not come under its supervision, 
unfortunately. 

Under the head of ** Water,” it is stated that the 
supply trom the Sudbury and Cochituate works has 
been ample and of good quality; the Mystic supply 
was insufficient for a short time, and temporary 
pumps had to be used to raise water from the lake 
inte the conduit. The work on Reservoir No. 3, by 
removing shallow flowage, was completed during 
the year and the minimum depth is now 10 ft. This 
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work cost $65,691.54 in total for 210,529 cu. yds. re- 


moved. The prices ranged from 2214 to 31 cts. per 
cu. yd. The daily average consumption of water 
ranged from 72.5 for the Mystic to 74.3 galls. for the 
Sudbury and Cochituate supplies. 

The report contains a plan and cross-sections of 
the Farm-pond conduit finished in the year. This 
conduit is horse-shoe shape, 6 ft. 10% ins. high by 
7 ft. 6 in. wide, in extreme dimensions; the shore 
section is 2,100 ft. long, on a foundation of sand and 
gravel, and shows an 8 in. brick ring on top, with a 
curved concrete base, lined with 4 in. brick on bot- 
tom. In the 1,700 ft. of conduit across the pond, the 
hard bottom was from 11 to 55 ft. below the water 
surface, with from 1 to 30 ft. of mud, and in places 
15 ft. of quicksand. In crossing this, piles were first 
driven to the hard bottom, and on the outer pairs 
two tracks were laid from which gravel was 
dumped, until the surrounding mud was displaced 
and replaced by a bank of gravel extending above 
the water-level. The trestle was then removed, the 
earth excavated, and the six center piles cut off and 
capped 13 ft. below top of trestle, with 10x10 in. 
spruce timbers. These caps were then covered with 
4 in. plank, andthe concrete and brick conduit 
started upon this with a base 14 ft. wide. The pile 
trestling was done by G. H. CAVANAGH, at a cost of 
$26,170.60; and the gravel filling, 59,010 cu. yds., was 
put in by PARKER & SYLVESTER for 47 cts. per cu. 
yd. The masonry was commenced by G. M. CUsH- 
ING, of New York, but it was completed by the 
Water Board by day labor. The total cost of the 
conduit was $157,837.97. 

The Fisher-Hill high-service reservoir was com- 
menced for the year on April 10 by Messrs. MOULTON 
& O’MAHONEY, the contractors, who had previously 
removed the loam from the reservoir site. At @ate 
of report the reservoir contained 17 ft. of water, let 
in to protect the work from frost; the masonry of 
the gate-house was practically completed ; the exca- 
vation and banks were nearly finished, and about 
one-half the puddle and concrete on the inner slope 
is in place. To date, $52,821.15 had been expended 
and about 70 per cent. of the work done. The Holly 
Manufacturing Co., of Lockport, N. Y., will put in 
two Gaskill compound engines of 8,000,000 gall. ca- 
pacity each in twenty-four hours. 

About 1,850 ft. of the 48 in. supply main in Beacon 
street were successfully raised a distance, of about 
18 ft. vertically at the central point where it crosses 
the bridge. This pipe was raised in the same man- 


ner as the 40 in. main described in ENGINEERING 


News, Jan. 23, 1886.. The report fully illustrates and 
describes the procedure with the 48 in. main. 

The operation of the Main Drainage System has 
been generally satisfactory. The maximum daily 
amount of sewage pumped was 111,537,337 galls. ; 
the minimum was 23,877,504 galls. and the average, 
36,866,129 galls., or about 3,000,000 galls. more daily 
than the average of 1885. The cost per million gal- 
lons lifted one foot high was $0.059. Tests to ascer- 
tain the capacity of the Dorchester Bay Tunnel, as 
indicated by the value of Cin the formula S = C/ RJ, 
have been made from time to time with the follow- 
ing values of C found : 


August 28, 1885, C = 117.78 


September 25. 1885, ** = 121.46 
October 20, 1686, ** = 107.45 

The last result would indicate a slight reduction 
of capacity, but not enough to cause anxiety. The 
grease accumulation in theeast shaft, before referred 
to in this journal,is now removed at intervals of two 
weeks, but no means of utilizing it have yet been 
found. The flume extending from Squantum Head 
to Moon Island being temporary only will need some 
repairs. The reservoirs and outlet sewers on the 
Island work well. 

— rr re 

From a large number of press notices which 
have appeared throughout the country, com- 
mendirg the success of this journal in 
promptly getting at the facts of the Bussey 
bridge disaster, and giving them to the public, 
we have room only, for the following: 


Engineering News has done a public service by 
publishing in its issue of March 19 a complete technical 
report of the Bussey Bridge accident, such as rarely 
appears after an investigation of weeks. The photo- 
graphs of the broken hanger make sufficiently certain 
the fatal flaw which cost twenty-three lives. This was 
in the end of the truss twenty-six feet from and nearest 
the abutment the train was approaching. When it 
broke under the driving wheel of the locomotive there 
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was time—one or two seconds—for the engine, tender 
and one car to leave the bridge before it collapsed in the 
indiscriminate ruin ofa truss bridge when a memb«r 
gives way. At Ashtabula, the only similar disaster in 
this country, the top chord of the bridge truss itself 
gave way. The technical investigation of Engineering 
News shows, beyond reasonable question, first, that the 
bridge was badly built, twice repaired in still worse 
fashion and fell at last from a defect which should have 
been perceived when the defective material was first 
used. The value of technical journalism bas rarely had 
& better illustration thanin this report, andthe ski]! 
with which the evidence of the cause of this wreck was 
collected, preserved and published.—Philadelphia Press 
ee 


PERSONAL, 


Wm. H. Cox, contractor, of Denver, Col., was 
shot and killed, March 16, near Dillon, Col. 


Prof. L. M. Haupt, of Philadelphia, writes 
us that the-e was, in 1886, a WM. GRIsweLD living at 
Salamanca, New York. 


W. W. Faaan.—The reported resignation of 
Mr. FaGan, as Superintendent of the Central Branch of 
the Union Pacific Railway, is officially denied. 


A. J. Buackwoop, La Camas, Wash. T.., 
County Surveyor for Ciarke county, bas 13 miles of 
eounty roads to survey- 


M. Mapison, of San Antonio, Tex., who had 
a contract for grading on the western extension of the 
San Antonio & Aransas Pass R. R., was shot dead by a 
laborer on Maren 16. 


Gro. A. KIMBALL, City Engineer of Somer- 
ville, Mass., for eleven years, has resigned and will 
make a specialty of water supply and sewerage. 


JaMEs McGauran has been appointed by the 
Hudson Co. Board of Chosen Fre-holders Chief Engi- 
neer of the proposed county boulevard, at $3,000 per 
annum. This road is to extend from Fort Lee to 
Bayonne, 13 miles, and is estimated to cost $3,000,000 
complete. 


Wm. A. Haven, Mem. Am. Soc. C. E., and 
lately professionally engaged at Helena, Mon., was un- 
fortunate enough to be in the Richmond Hotel fire, at 
Buffalo, on March 18. He was burned about the face, 
hands and feet in escaping, but was not seriously in- 
jured, 


W.S. Frankuin, C. E., of Johnstown, N. Y., 
has accepted a position in the office of the City Engi- 
neer, Utica, N. Y., he will not be appointed Assistant 
City Engineer, as he refuses the place at the salary of 
$500. Mr. SHERMAN, the City Engineer, states that no 
appointment will be made until the salary is raised to 
&@ proper sum. 


THe Pennsylvania Steel Co. is now estab- 
lished in its new office in the United Bank Building 
No. 2 Wall street, New Y rk City, where STEPHEN W. 
Bautpwin, New York Agent‘, will be pleased to see 
readers of this paper when they are in the market for 
steel rails, of light and sta dard sections, or other 
material in that line. 


Martin G. Jounson died at Jamaica, Queens 
Co., N. Y., on March 23. Mr. JoHNSON was born in 1816 
in the house wherein he died, and commenced the 
practice of civil engineering in 1832 0a the Brooklyn & 
Jamaica R. R., under Major D. B. Dovanass. He was 
afterwards chiefly engaged as a surveyor in laying out 
the towns of New Lotts, or East New York, and parts of 
Bushwick, ete. 


The President has appointed the following 
Board of Inter-State Commerce Commissioners: 
THomas M. Cooxey, of Michigan, for six years; Wm R 
Morrtsoy, 0! Illinois, for five years; ALDACE F. WALKER, 
of Vermont, for three years; AUGUSTUS SCHOONMAKER, 
of New York, for four years; Wattrer L. Braae, of 
Alabama, for two years. The Board will elect its own 
chairman, Mr. CooLey was born in Attiva, N. Y. in 1824: 
began to study law in 1842 and in 1843 was admitted to 
the bar at Adrian, Mich.; in 1857 he was chosen to 
compile the laws of the State, which he did satisfactorily, 
and was la:t year appointed Recciver of the Wabash 
system of railroads, which position he still holds; he is 
a Republican. Mr. Morrison is 62 years of age, a native 
of Illinois, he was a member of the State Legislature 
for five terms, and has served several terms in Congress, 
he is a Democrat and the author of the Morrison 
Tariff Bill. Mr. ScHoonMAKER is a native of New York 
State, and was born in 1828; he was admitted to the bar 
in 1853, has been County Jcdge, State senator and At- 
torney Generwl, he is nowa member of the State Civil 
Service Commission ;he is a Democrat. Cot. WALKER 
is a lawyer, of Vermont. being partner with Judge 
Prout for many years, and having 7 large railroad 
practice; he introduced the Railroad Commission 
bill, 1886, and the Corporation Tax law, ,1884; 


_ and was in eommand of a Vermont regiment during the 
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war; he is about 47 years of age, and a Republican. Mr. 
Brace was born in Alabama in 1838, was educated at 
Harvard and the Cambridge Law School, and lived for 
many years in Arkansas, where he practised law: for 
jour years from 1881 he was President of the Alabama 
State Railroad Commission: he is a Democrat. It will 
be noticed that all the members of this Commission are 
lawyers. 
RR $$$ 


SOCIETY PROCEEDINGS. 


Engineers’ Ciub of Philadelphia,—Record of regu- 
lar meeting, March 5, 1887. President T. M. CLEEMANN 
in the chair, fifteen members and one visitor present. 
Mr. S. L. Kneass presented an illustrated description 
of a New Fixed Nozzle Automatic Injector that will re- 
start itself, if from any cause its supply of water or 
st.am be temporary interrupted. It is especially de- 
signed for locomotive service, where its power of 
adapting itself to varying steam pressures, and its au 
tomatic action, are especially desiruble. He closed with 
a few remarks upon the theory of the action of the 
injector, and its efficiency. 

Mr. R. W. Lesiey presented illustrated notes upon 
the Manufacture of Cement in the United States and 
the Growing Demand for High Class Mortars. 

The Seeretary presented, for Mr. A. P. BRooMELL, an 
illustrated description of the Large Engines being 
built to drive the Centrifugal Pumps for reclaiming the 
Potomac Flats, Washington, D. C. 

The Secretary presented, for Mr. Theo. J. Lewis. a 
paper upon 3 ins. vs. 4ins. Thick Steel Tyres. 

The Secretary also presented, for Mr. BROOMELL, a 
eopy of an Ice Machine, which he had designed with a 
view of overcoming some of the objectionable features 
in previous machines, 





Engineers’ Club of St. Louis.—At the meeting of 
March 16. Geo, *¥. DUDLEY was elected a member. The 
President made the formal announcement of the death 
of Capr. James B. Eps, suggesting appropriate action 
by the Club. Mr. CARL GaYLER read a paparon “An- 
chorage of Supension Bridges,” describing the com- 
mon practice, and muking some criticisms; also sug- 
gesting certain improvements, as adopted in the city’s 
practice. 

- rm 


CONSTRUCTION NEWS. 


Water. 


Easton, Pa.—The Easton Electric Light Co. has 
adopted the Westinghouse system,and made a contract 
for putting in the plant. 

Rockland, Mass.—A public test of the new Rockland 
and Abington water works was made on Monday to try 
their efficiency for fire purposes. The results were 
satisfactory. 

Bar Harbor, Me.—There is general satisfaction over 
the success of the new water company. The supply 
will be taken from Eagle Lake. The town of Eden, in 
which Bar Harbor is included, has voted to expend 
$50,000 for sewers this spring. 

De Soto, Mo.—A. Pecaut and A. Ractnr, who have a 
francbise for operating an electric light system, have 
contracted with the Edison Manufacturing Co., of St. 
Louis, Mo., for the necessary plant, and will have it in 
cperation next month. 

Water Meters.—The Boston Water Board has in- 
stituted a series of experiments t> test the merits of 
the principal meters now in use. Eighteen entries 
have been made. The committee appointed by the 
Board to carry out the tests consists of L. Frep- 
ERICK Rick, C. E., CHARLES CakR, consulting mechani- 
cal engineer, and NATHANIEL M. Lowe, machinist. 
The President of the Board is H. T. Rockwetu,. 

The Wyckoff Pipe Co., of Williamsport, Pa., which 
manufactures patent wooden pipe, is crowded with 
orders. Engineers find this to be an excellent and 
cheap pipe for conveying water: a common luborer can 
lay it, as it only requires driving together. The com- 
pany furnishes elbows, tees, valves, ete., everything 
for complete water-works, and also manufactures 
casing fcr protecting steam pipes. 


Durham, N. C.—The Durham Water Co. will lay 
seven and a half miles of pipe in the city and seven 
miles outside ; the supply will be taken from the branch 
of the Eno river, seven miles distant, and pumped to a 
reservoir of 4,000,000 gals. capacity. from which the city 
will be supplied by gravity; the city wi!l pay $1,345 per 
annum for 88 hydrants. The works are designed for a 
population of 20,000. EvuGens MoreHeapD is President. 
and A. H. How.anp, Secretary and Engineer; capital 
stock, $125,000. Gas-works and an electric light plant 
are to be established. 

Toronto, Canada.—The Executive Committee has 
submitted its general report to the Council. The re- 
port of tue Committee on Works contains reeommen- 
dations for a considerabie amount of cedar block pav- 
ing, sewers, and other work; contracts for sewers have 
been awarded to L. A. McKnight, and for cedar block 
paving to Wm. Cathro and Wm. Jones. The Water- 


ENGINEERING NEWS 


Works Committee urges the raising of $100,000 for 
laying new mains, and $13,000 for store house and 
Stables; the report of Messrs. McAlpine and Tully on 
the gravitation system has been laid before the com- 
mittee and an appropriation of $2,000 for surveys and 
gaugings is reecmmended, The Select Committee of 
Water-Works Enquiry r>quests $500 for witness fees 
and’ other expenses in connection with the enquiry. 
JamMes B. Bousteap is Chairman of the Executive 
Board. 


Ware, Mass —Ths Board of Water Commissioners 
has made its report. A charter for water-works was 
obtained in 1886,the town voted $60,000 for their con- 
struction and a board of commissioners was appointed. 
Mr. F. L. FuLier, of Boston, was appointed Engineer. 
and his very complete report aecompani-s that of the 
Commiss oners. The question of a supply had been 
investigated by E. C. Davis, in 1884, and by 8. C. HEALD, 
in 1885. The eontract for pipe was awarded to the 
MeNeal Pipe & Foundry Co., of Burlington, N. J.: and 
about 108 tons of 12-in. pipe were obtained from the 
Warren Foundry & Machine Co., of Phillipsburg, N. J. 
the contract for gates and hydrants was awarded to the 
Chapman Yalve Co., of Indian Orehard, Mass., and for 
laying pipes and setting hydrants to J. 'T. Langford, of 
Newton. The distributing reservoir was built by F. A, 
Snow, of Providence, R. 1.; the well by Keogh & Shaw. 
of Providence, and the pumping station by Aldrich & 
Hill, of Ware. The pumping machinery, a duplex 
engine, with boiler, was supplied by the Deane Steam 
Pump Co., of Holyoke, Mass. The reservoir is 92.5 by 
97.5 ft.at the bottom and 149.6 by 154.6 ft. at the top: 
details of its cost and a table of capacity accompany the 
report. The pipe is laid mainly on the north and east 
sides ot the streets, asit is generally considered that 
having more sun the ground on thesesides does not 
freeze as deeply. There are 6.47 miles of 4, 6,8, 10 and 
12-in. pipe, 54 gates, 49 hydrants and 9 meters; the service 
pipe is of cement lined 1-in. wrought-iron pipe, the 
elear diameter being .75 inch. The engine has 12 and 
22-in. high and low pressure cylinders, 12-in. plunger, 
stroke 18ins. Theestimated population is 6,200, 5,000 
on the line of pipe and 600 supplied. The average daily 
consumption is 40,000 gals. A mapof thesystem anda 
picture of the reservoir are g.ven. 


East Saginaw, Mich.—The Board of Water Commis- 
sioners has issued its report for 1886, being the 
fourteenth annual report. Duringthe year, 9,150 ft. 
of cast-iron pipe were laid, 4,6 and 10-in. diameter; 
ten hydrants and 15 gates were set. There are in use 
91 meters, Crown, Union, and Worthington ; the per- 
eentazre of revenue from metered water to total 
revenue from water rates is 14's and the advantages 
of meters to prevent waste are pointed out. Exten- 
sions are recommended. The popvlation (1885) is 
about 30,329, of which 10,000 are estimated to be using 
the city water. The works were constructed in 1873 and 
are owned by the city, the supply is by direct pumping 
from the Saginaw river, near the junction of the Titta- 
bawassee and Shiawassee rivers. The pumping plant 
eonsists of two Holly quadruplex engines (one com- 
pound), and one horizontal engine driving two No. 10 
Holly rotary; pumpsthe combined daily capacity is 10,- 
000,000 gals., but since April, 1883, two have not been in 
regular use. The distributing system consists of 58.3 
miles of cast-iron pipe, from 2 to 20 ins. diameter. there 
is aecomplete double line from the works arranged inde- 
pendently of each other; 257 hydrants ; 287 main 
valves, and 1,740 service connections. The total pump- 
age for the year was 896,731,177 gals., a daily average of 
2,456,206 gals. It is stated that the amount of pipe that 
ought to be laid this year will require more than the 
Board will have means to lay, and two of the boilers 
will have to be replaced. 

The present extent of public improvements is given 
as fo lows: streets laid out, 94.29 miles; graded streets, 
57,69 miles; planked streets, 5.80 miles; macadamize4d 
streets, 0.36 mile; paved streets, 12.02 miles: plank 
sidewalks, 110.14 miles; stone sidewalks. 0.48 mile: 
publie sewers 19.834 miles; tile drains, 5.626 miles; 
water mains, 38.3 miles; street catch basins, 628; sewer 
manholes, 782; sewer connections in use, 965; sewer 
connections to curb line, 673; automatic fire alarm 
boxes, 25; electric street light, 109; double nozzle fire 
hydrants, 2:7. The report contains much interesting 
information and several valuable tables of comparisons 
of fuel consumption, receipts, engine performances, 
ete, for different years. The extensions have been 
made under the supervision of Jonn J. GRANVILLE, City 
Engineer. Henry M. Newton is Superintendent and 
Secretary. 

Raleigh, N. C.—The Board of Aldermen has passed 
an amendment to the ordinance adopted in November, 
1986, authorizing the National Water Works Con- 
struction Co. to construct and operate a system of 
water works; the amendment is for the purpose of 
sulstituting a water tower for the stand-pipe proposed 
by thecompany. There will be aniron or steel reservoir, 
30 ft. deep, with a capacity of 100,000 gals., placed on an 
octagonal stone and brick tower giving an clevation of 
ao ft. above the streets. The bottom course of the 
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reservoir to be not less than %s-in. and the top course 
not less than \-in. The tower will be of stove fora 
height of 30 ft. and above that of brick: it will contain a 
room fora hose cart. A i2-in. pipe will be laid to the 
mains. A float gauge, electrical alarm, ete., to be 
fitted. 

Marblehead, Mass.—At the town meeting on March 
14 the report of the Committee on Water Supply was 
considered. On January 15 the eommittee reported 
that they would recommend the laving of a partial 
system of pipe and the aceceptarce «f a proposal from 
the Marblehead Water Co. to supply water, but there 
was some doubt as to the pressure that would be 
obtained, the supply coming from Swampseott through 
an 8-in. pipe. The Committee Was given a further ime 
and various hydrant tests have been made which have 
resulted satisfactorily, and the Committee therefore 
reported that an ample water service for domestic and 
manufacturing purposes cin be obtained from the 
company’s system, that they ean get a fair flre service 
unaided, and that “said service can be improved and 
mae firat class either by the aid o steamers or pump 
ing direct into the pipes, or by ereeti: @a reservoir on 
one of our hills.’ The Committee recommend that the 
town take immediate action to provide a complete 
system of pipes, hydrants, et*., thatan appropriation be 
made, or bonds issued, for $35,000, and that contracts be 
made for laying about six and ahalf miles (about a 
third of the entire system) of 6, 8 and 10-in. pipe, and 50 
hydrants, 

With regard to the kind of pipe to be used, the report 
states that it was originally intended to recommend 
cast-iron, but it has advanced about 25 per cent. in price 
and is dificult to get. The committee therefore 
examined “wronght-iron, cement-lined and covered’ 
pipe, which they state is in greater use than east iron 
in the vicinity, and mention a large number of towns 
which have adopted it. Itis therefore recommended 
that this kind of pipe be used, The water company will 
furnish water free for fire purposes and street sprink- 
ling. 

Ottawa, Canada.—Extensions of the water system 
are contemplated. and City Engineer Sunrrers and 
Alderman RoGerR have been to Toronto recently on 
business connected with the proposed improvements. 
At the meeting of the Water-Works Commiitee on the 
14th, the report of Superintendent HAMILTON was dis- 
eussed; the committee desired that in future the 
reports should show the exact amount of coal burned, 
the hours and minutes the engines are under steam 
and the work performed in foot pounds:this matter 
was referred to the Special Committee. There was also 
some discussion over the capatity of the supply pipe. 
during which several caleulations were put in by As- 
sistant Engineer McMinn; this was finally referred to 
the sub committee on engines. 


Syracuse, N, Y.—JaMEs T. GARDINER. Consulting 
Engineer, who was engaged in July last by the State 
Board of Health, to make a sanitary examination of 
the several proposed water supplies, has submitted a 
long and complete report to the Board. Afi*r some 
remarks on the quality of water, on the effect of bac- 
teria, microbes, ete., the water-sheds are described at 
some length. After viewing all of the original propo- 
sitions for the water supply. it appeared that many of 
them must be dismissed either for engineering or legal 
reasons or on account of insufficient quantity; and 
only three of the new plans can be considered practic- 
able: viz., the Cardiff valley reservoir, the Oneida luke 
supply and the Salmon river supply; the detailed ex- 
amination was therefore confined to these and to the 
present supply furnished by the Syracuse Water Co. 
The present supply is taken from two reservoirs: the 
water from one is objected to for its hardness and for 
eontamination, and from the other for serious contam- 
ination by vegetable matter, all of which objections are 
well founded. The reportis accompanied by several 
tables and deals with the subject thoroughly. Mr. 
GARDINER, in conclusion, states: (1) that a reservoir 
filled with water from the east branch of Salmon river 
eould be thoroughly protected from pollution by the 
entrance of disease producing micro-organisms, that 
there would be no danger of the development of such 
organisms and that the other qualities of the water 
are pure, and likely to contiaue so: (2) that as 
regards the Oneida lake supply the water of the 
like and its tributaries cannot be protected from 
disease producing germs, that the natural condi- 
tions of the lake are such as to favor the development 
of microbes and that, therefore, a supply frum this 
source must be considered of a doubtful sanitary char- 
acter; (3) that as regards the Cardiff reservoir, it and 
its tributaries can be amply protected from contamin- 
ation by disease-producing microbes, that the condi- 
tions are not favorable for the development of micro- 
organisms.and that the other qualities of the water, 
together with the large quantity of spring water which 
will be discharged intu the reservoir in dryest times, 
are conditions which warrant the conclusion that a 
city supply from this source will bo pure, wholesome 
and sufficient. 
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Irrigation Ditches.—Werk is now in progress on the 
Fowler Irrigating Canalin Pueblo and Bent counties 
Colorado, and 14 miles will be completed this season 
The Colorado Coal & Iron Co. will commence work 
shortiy on its ditch, 30 miles long, near Pueblo. 


Milwaukee, Wis.—The State Senate has passed the 
bill authorizing the city to put on water meters at pri- 
vate taps. There are 12,943 taps, of which about 75 per 
cent. will be fitted with meters; they will be introduced 
gradually. The system is expected to effectually 
check water waste and avoid the necessity of large ex- 
penditures for some years. 


Brooklyn. N. ¥.—The Board of Supervisors of 
Queens County has sent to the State Legislature a bill 
restricting the city of Brooklyn to 40,000,000 gallons of 
water per day through the system of pumps now in 
operation or to be put in operation. The Supervisors 
are willing to have the conduit extended if the city will 
guarantee not to sink wells. 


Cleveland, O.—-The City Council has voted to allow 
the Standard Oil Co, to bring natural gas to the city; 
the price not to exceed 75 ets. per 1,000 ft. Since Jan. 1, 
the old companies have furnished illuminating gas to 
the city at $1 and to private consumers at $1.25 per 
1,000 ft. 


Minneapolis, Minn.—The Governor has signed the 
bill abolishing the Water Board as one of the depart- 
ments of the city government. City Engineer RINKER 
will have control of the water works under the new 
law, with power to appoint a subordinate. The finan- 
cial affairs will be in the hands of the City Controller. 


Portland, Me.—The City Engineer, Mr. Goopwry, has 
presented his report for 1886. Several streets have been 
surveyed, laid out and graded. Sewers have been built, 
extended, repaired and cleaned, culverts built and re- 
paired, and ventilating apparatus put in; also dock 
dredging done; the total expense for sewers, culverts 
and dredging was $9,921.64. The present system of 
sewers is 32.62 miles long. Other sewer work has been 
dons in the Back Bay district. 


Waco, Tex.—The bid of Inman Bros., of New York, 
for the new system of water-works, has been accepted. 
The contract is for 20 years, the works will have a daily 
capacity of 4,000,000 gals., and are to be completed ina 
year;the city will rent 200 hydrants at $50 each. The 
Waco Water Uo., is building a reservoir with a capacity 
of avout 7,000,000 gals. ; 950 t »ns of pipe, from 4 to 16 ins. 
diameter, will be laid; work has been commenced on the 
new lines of pipe. 


Water Pollution.—At the meeting of the Board of 
Water Pollution at Jersey City, N- J.,.on March 10, Dr. 
AustTIn, chemist to the Board, presented reports of his 
analyses of Passaic river water, al! the samples had an 
ot jectionable taste; he predicted serious difficulties in 
the supply for June or July. Inspector LEAKE made 
his report on the present extensive pollution of the 
Passaic by dye works and chemical works, private par- 
ties show a disposition to avoid pollution; he called at- 
tention to the system of sewers which is to be built at 
Passaic city, and which will discharge into the river. 

The Board directed Dr. AusTIN toreport the names 
of the worst pollutors to Inspector LEAKE, and directed 
the latter to appear before the grand juries of Hudson 
and Essex counties to present evidence against par- 
ties polluting the water supply of Jersey City or 
Newark. 


The Hyatt Filter Infringment Suits.—-The Newark 
Filtering Co., has instituted suitsin the U.S. Circuit 
Court for the District of New Jersey, against Wm. M. 
Deutsch, the National Water Purifying Co., and also 
against Albert H, Leeds and the United States Pure 
Water Supply Co., for alleged infringements on patents 
ofthe Hyatt Pure Water System. The first of these is 
based upon Letters Patent No. 293,747, the principal 
elaim of which is as follows: “In the art of filtration by 
means of beds of granular material, the method of pre- 
venting the deposition of silt and other obnoxious sub- 
stance, which consists in agitating the upper part of the 
bed to a sufficient depth without disturbing the lower 
part of the bed or interfering with its functions asa 
filtering agent, substantially as set forth,” The theory 
of the case is that thisclaim is infringed by the method 
of the defendant described in his circulars, by which he 
cleanses the upper portion of the bed without dist rbing 
the lower, and which heclaims isa great advantage. 
In the infringement suit against Johnson, Justice 
Bradley sustained the claims of the Hyatt Patents, per- 
petually injoined the defendant andappointed a master 
toascertain and assess damages arising from the in- 
fringments. 


New Water-Works.—Albion, N. ¥.—Bassett Bros., 
engineers and contractors, of Buffalo, have made a 
proposition to put in a system of works; the supply 
would be pumped from wells to a water tower or stand- 
pipe of about 500,000 gals. capacity; there would be six 
miles of mains and 75 hydrants, with a rental of $3,000 
per annum.—Visalia, Cal. BR. P. Hammond and W. H. 
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Hammond have purchased the water- works for $18,000 
and will make improvements and extensions.——Janes- 
ville, N. Y. Water-works are proposed, either by the 
city or a company; the supply to be from artesian 
wells; the first well is down 715 ft. and has a daily 
capacity of 552,552 gals.——Pawtuxet, RK. I. The peuple 
alongthe south branch of the Pawtuxet river are agi -at- 
ing the question of water-works, Address Herbert B. 
Barton, C, E., Centerville, R. I——Macon, Ga, The 
public vote on the ten years contract for water for fire 
purposes resulted in a large mujority against its being 
ratified, and a contract will be made for a shorter term. 
——Gorham, Me. Water will be supplied by the Port- 
land Water Co,— Montreal, Canada. The plan fora 
flre supply by gravitation, proposed by Mr. LesaGE and 
Mr. Perky, has been tavorably reported on.——James- 
town, N. Y. The reorganized water company is pro- 
ceeding with the well sinking.——Ypsilanti, Mich. A 
vote will be taken April 4 onthe issue of $100,000 in 
bonds for water-works.——Delaware City, Del. The 
city has voted not to construct the proposed $15,000 
works.— OaklanJ, Cal. The Contra Costa Water Co. 
will make improvements and extensions.——Sing Sing, 
N. Y. Commissioner of Public Works NewrTon, of New 
York City, states that he has no objection to the village 
taking a supply from Croton lake.——Concord, N. H. 
It is proposed to extend the supply to Penacook.—— 
Walla-Walla, W. T. The water company has been 
granted a franchise for 25 years.——Burlington, Ia. 
Extensions are to be made. 

Princeton, Ind. Address W. G. Krpp.——Florence. 
Ala. Joun P. Martin, of Xenia, O., is interested.—— 
Mechanicstown,Md. Address N. B. OsLEx.——Seymour, 
Ind.——Canisteo, N. Y¥.——Ashland, Neb.——North Des 
Moines, Ia.——Seward, Neb.——Union City, Tenn.—— 
Hurley, Wis. 


Proposals Open, 


Bridge.—The Belle Isle bridge; plans and speci- 
fications adopted. THE Boarp oF PuBLIC WoRKs, 
Detroit, Mich. 


Grading.—J. Wertus, General Manager, Ordway, 
Bismarck & Northwestern R. R.. Bismarck, Dak. 


Cross Ties.—160,000. Turk GENERAL MANAGER, Selma 
& Cahaba Valley R. R., Selma, Ala. 


Water-Works.—THEr TENNESSEE MINERAL, LAND & 
IMPROVEMENT Co. Athens, Tenn. 


Steam Roller.—One steam road roller, between 10 and 
15 tons weight. Wuiiit1am LupLow, Engincer Com- 
missioner, District of Columbia, Washington, D. C. 
March 28, 


Street Paving.—Cypress blocks cn gravel and sand 
foundation, according to specification on file. D. C. 
SmitH, Mayor, Houston, Tex. March 28. 


Street Work.—Grading stone sidewalks and curbing. 
J. Donne_y, City Engineer, Kansas City, Mo. March 28. 


Sidewalks.—Hexagonal block sidewalks. R. L. Gor- 
MAN, President, Board of Public Works, St. Paul, 
Minn. March 28. 

Sewers.—Vitrified salt-glazed drain pipe, 12, 15,and 
22-in., manholes, corner basins, etc. JoHN HUNKELE, 
Street Commissioner, Newark, N. J. March 29, 

Street Work.—Brick and stone drain, grading, ete. 
JosePH McDona.D, Chief Commissioner of Highways, 
Philadelphia, Pa. March 29. 

Bridge.—Repairing masonry and rebuilding super- 
structure of bridge over Pequea creek. THE County 
COMMISSIONERS, Lancaster, Pa. March 29. 

Edgestones.—Granite stone, Epwarp W. HIncks, 
Chairman, Committee on Roads and Bridges, Cam- 
bridge, Mass, March 29, 


Brick and Lumber.—Buiiding brick, 530,000; 80,000 ft. 
yellow pine framing, lumber, ete. Hannan & Voss, 
P. O. Box 38, Monroe, La. March 30. 


Street Lighting.—Gas or other material, and main- 
taining lamps: forone year from Mayi1. THE Com- 
MISSIONER of PuBLIC WoRkKs, 31 Chambers street, New 
York City, March 30. 


Street Grading.—Plans and specifications on file, 
R. L. Gorman, President, Board of Public Works, St, 
Paul, Minn. March 31. 


Drainage.—Clearing out Fontaine bayou. ANDREW 
Matta, President, Board of Commissioners, Baton 
Rouge, La. April 1. 


Well.—Boring and casing well, 100 ft., more or less, 
till water is reached; price per foot completed. THE 
County CLERE, Kerrville, Kerr county, Tex. April 1. 


Locomotives.—For the New South Wales Govern- 
ment; 16 passenger and 28 freight engines, with 
tenders. R. W. CamMERon & Co., 23South William St, 
New York City, April1. 

Dredging.—In Cuyahoga river and ship channeis; 
specifications at office of the City Engineer. Tue 
BoakD oF IMPROVEMENTS, Cleveland, O. April 14. 


Pumping Plant.—An engine of 15,000,000 to 20,000,000 
gallons daily capacity; boilers and foundations; speei- 
fications on file. THz WaTsR CoMMISSIONERS, Buffalo. 
N.Y. April 14, 
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Water-Works.—For population of 15,000; franchise 
and hydrant rental; abundant supply within a quarter 
of a mile of the court-hous2. Bidders to furnish p'ans 
and specifications and look afier supply and location 
of works. Lez D. Betu, Mayor, Neosho, Mo. April 17, 

Pumping Engines.—Daily caracity, 25.000,' 00 gallons, 
pumped from the Ohio river into Eden reservoir. 
THomas G. Sir, President, Board of Public Affairs, 
Cineinnati,O. May 5. 

Designs.—Plans, specifications and estimates for a 
ecourt-house at Bonham. E. D. McCLEexLuan, County 
Judge, Bonham, Fannin county, Tex. May 9. 


Court House and Jail—At Murphyville; to be of 


. brick with stone foundations, cost not to exceed $15,000 


and $12,000; bidders to furnish plans and specifl-vatious. 
T. 8. BrockenBRow, County Judge, Murphyvilie, Brew- 
ster county, Tex. May 9. 


Contracting. 


:Canal Improvements.—On March 22, the Canal Unions 
bill. appropriating $550,000 for improving the New York 
State canals passed the Assembly by a vote of 84 to 37. 

Water-Works.—The following proposals have been 
received for the water-works at Franklin, O.: Pumps 
boilers, ete.; Holly Manufacturing Co., Lockport, N. Y., 
$6,200; F. H. Seymour, $5,400. Pipe and specials; Cin- 
einnati & Newport Iron & Pipe Co., Newport, Ky., pipe: 
$33.30 per ton o/ 2,000 pounds; specials, 3 cts. per povnd;: 
flange pipe; 3 cts. per pound; Ohio Pipe Co., Colum- 
bus. O., $33.43, 3 cts., 5 cts.; Dennis Long & Co., Louis- 
ville. Ky., $34.75, 332 cts., 442 ets.; Shickle, Harrisoa & 
Howard. St. Louis, Mo., $37,342 cts..no bid. Hydrants (40); 

R. D, Wood & Co., Philadelphia, (with frost case) $26.225, 
total $1,573.5; Bourbon Copper & Brass Works, (with 
case) $26, total $1,560; (without case) $20 and $23, totals, 
$1,200 and $1,410; B. A. Knight, Philadelphia, (with 
ease) $29.50, total $1,770. Valves; Merkel Bros., Cin- 
cinnati, $8, $13, $19, $30, for 4, 6,8 and 10-in., total, $681; 
Eddy Valve Co., Waterford, N. Y., $8.10, $13.95, $20.25, $27 
$680.85. Bourbcn Copper & Brass Works, Cleveland 
O., $8.90, $16.75, $20.50, $31, $763.25; ‘ A,” $10.80, $18.60. $27, 
$36, $907.25. Pipe laying and concrete; E. Air, 12,16, 20 
and 23 cts. for 4,6,8 and 10-in.; concrete, $3.90 per ecu. 
yd.; total, $5,526,24; Jas. H. Harlow, 15, 17, 20 and 23 ets.. 
$4.75, $6,061.07; Snyder &. Williams, 14, 18, 20%4 and 24 
cts., $2.602 $5,999.60; A. I. Jones, 16, 173%, 1934 and 25 cts., 
$5, $6,322.65; H. Knight, 15, 20, 23 and 30 ets., $3, $6,753.67 ; 
R. B. Caruthers, 16, 18, 22 and 26 cts., $4, $6,519.32; H. P. N. 
Dole & Co,, 15, 17, 19% and 24 cts., $4, $6,057.88. JoHNn W. 
Hi11 is Consulting Engineer. 


Pier.—The following proposals for the construction 
of an ice pier in the Delaware river at Marine Hook, 
Pa.. were opened March 16 by Lieut. Col. Henry M. 
Rosert, U. 8. Engineer Office, Philadelphia, Pa.: Ira 
Lunt, New Castle, Del.; hemlock timber, $25.30 per 1,0.0 
ft. B. M.; drift bolts, 34 ets. per pound; serew bolts, 
washers and spikes, 4 cts, per pound: concrete, $5.90 
per cu. yd.; pier stone crib filling, $1.48 per ecu. yd.; 
earth crib filling, 20 cts.; excavating crib founda- 
tion, 25 cts. per cu. yd,; removing and replacing 
superstructure, $1,200; total, $7,135.60. —~ American 
Dredging Co., Philudelphia, Pa.; $23, 4.6 ets., 12.2 
cts.. $6, $1.46, 20 cts., 20 cts., $2,500, $8,371.—Geo. T 
Eyre, Philadelphia, Pa. ; $34, 6 cts., 10 cts., $6, $1.40, 25 cts., 
25 cts., $3,540, $10,887.50.— Leiper & Lewis, Chester, Pa. : 
$26, 332 cts., 432 cts., $4.75, $1.40, 15 cts., 15 cts,, $6,300» 
$11,892. — Frank Pidgeon Dredging Co., New York City: 
$40, 5 cts., 5 cts,, $4, $1.50, 50 cts., 40 cts., $4,600, $12,725. —— 
Duncan A. Gillies, Baltimore, Md. ; $31, 6 cts., 64 cts., $5, 
$4, 25 cts., 30 cts., $4,800, $13,801.50.—Francis H. Smith, 
New York City, $35, 7 cts., 10 cts., $8.25, $2.75, 50 cts. 
60 ets., $5,700, $15,581.50. The contract has been awarded 
to Ira Lunt, for $7,135.60, 


Sewer.—At La Fayette, Ind., the following proposals 
have been received for the construction of the second 
section of the Ferry street sewer; Clements & Kelly, 
Crawfordsville, Ind.; 1,470 ft. of main sewer, 6 ft. 
diameter, $7.25 per ft.; 336 ft. of branch sewer, 4 tt, 
diameter, $5.24 per ft.; 75 ft. of Y-connections, 2.5 tt. dia- 
meter, $3.05 per ft.; total, $12.646.89. John A. Ross, La 
Fayette, Ind.; $7.40, $4.95, $3.75; $12,822.45. H. Bruner, 
Indianapolis, Ind.; $8.50, $5.50, $3.95, $14,639.25. Jesse 
Robertson, Terre Haute, Ind. ; $8.90, $6, $3, $15,324. 


Water-Works.—The Pawtuxet Valley Water Co., of 
Phenix, R.I., has awarded the contract for the con- 
struction of the dam to Jacoby & Madden, of Bridge- 
port, Conn. The contract for pipe Jaying has been 
awarded to Leach & Baldwin, of Philadelphia. 


Sewers.—A bill has passed the Legislature authoriz- 
ing the city of East Saginaw, Mich., to issue bonds for 
$75,000 for the construction of certain main sewers; the 
matter will be submitted to the people for approval at 
the election to be held April 4; the result will undoubt- 
edly be in favor of issuing the amount, as sewers are in 
demand ; this $75,000 is to be expended in two years. In 
addition to this, there is $32 000, ava#tiable for this year, 
and next year there will be $24,000, making a total of 
$131,000 to be expended in 1887-1888, for the construction 
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of sewers, this amount will probably be all used. The 
total estimated cost, as given in the report of the City 
Engineer, to the Board of Public Works, December 26, 
is for main sewers, $106,932, and for lateral sewers, 
$23,387.50. In addition to the main sewers, others have 
been petitioned for and will be constructed this season; 
proposals will be received about the end of April. 
The estimated cost is $24,445, leaving a balance of the 
$32,000, which is now available, of about $7,555, which 
will probably be usea in the construction of latera, 
sewers to be hereafter petitioned for. Up to date the 
total length of sewers petitioned for is 11,677 ft., made 
up of egg shaped brick sewers, 20 by 30 ins., 24 by 36 ins., 
25 by 3734 ins., 28 by 42 ins., 30 by 45 ins., and 36 by 54 ins., 
with 12, 15 and 18-in. vitrified pipe. In the construction 
of these sewers, there will be built 71 manholes and 69 
catch basins. For this information we are indebted to 
the City Engineer, Mr. Jonn J. GRANVILLE. 


Granite Paving.—The following proposals have been 
received at the Mayor’s office, Boston, Mass., for fur- 
nishing 190,000 granite paving blocks : Oak Hill Granite 
Co., Belfast, Me., $42 per 1,000;S & R. J. Lombard, 
Boston, $43; James J. Vernon, Lanesville,$47: Rock port 
Granite Co., Rockport, $49.20; Lanesville Granite Co., 
Rockport, $50; Pigeon Hill Granite Co., Rockport, $55. 


Brick.—The Southern Pacific R. R. Co. has awarded 
a contract for 6,000,000 brick to Holt & Gregg, of Red 
Riuff, Cal. 


Shore Protection.—The Park Commission, Brook- 
lyn, N. Y., has obtained from R. Kanters & Sons, of 
Holland, Mich., a description of their Dutch system of 
fascine mattresses, which has been proposed as a pro- 
tection for Coney Island beach. The exposed face of 
the driveway should first be protected against further 
erosion: this woulfl cost $5 per lin, ft. and the work 
should be done at once. The beach should be strength- 
ened by the construction of sand spurs or groins, start- 
ing from high water mark and running to a little 
below the low water line,the entire distance being about 
200 ft. “The spurs should be from 200 to 300 ft, apart. 
They will cost $10 per lineal foot. The sand will soon 
fill the mattress work and place beyond them danger of 
damage. Even in slack water, with conditions at all 
favorable for accretion, they will be buried in one year, 
and it is likely that one good storm will bury them. 
We assume their care and the responsibility during the 
first year.” 


Raising a Caisson.—Rittenhouse Moore, of Mobile, 
Ala.,who has the contract for replacing the caisson of 
the Bigbee bridge at Jackson, Ala., has sent up tugs 
and plant andis preparing to begin work. The cais- 
son is submerged,and weighs about 400 tons; it has 
shifted 14 ft. out of place in the current. Air tight 
scows will be sunk, and fastened to the caisson, the 
water will then be pumped from the scows and it is 
hoped the caisson will rise. 


Public Buildings.—The Supervisors have awarded 
the eontract for the court house at Stockton, Cal.. to J. 
A. Moross, of Detroit, Mich., for $239,000. The board 
accepted the lowest bid and will select the material 
later.—The Commissioners of Bristol county, Mass., 
have been authorized to purchase land and build a 
court house at Fall River,ata cost not exceeding $75,000. 
-——A county court house is to be ere ted at Nacog- 
oe Tex.—A jail is to be built at Charleston, W. 

a, 

Bridges.—The Ridge Turnpike Co., of Scranton, Pa., 
has awarded a contract to the Pheonix Bridge Co. for 
the erec ion of a handsome iron bridge of 102 ft. span 
across the Lackawanna river: the plans were prepared 
by J. Atticus RopeRTson.—R, F. Hawkins is erecting 
the iron bridge for the Central Massachusetts R. R. at 
the crossing of the Ware R ver R. R. near Gilbertville. 
—tThe Wrought-Iron Bridge Co., Canton, 0O., has 
the contract for a bridge near Van Buren, Ark.— 
Vernon & Ellwell have been awarded the contract for 
the fouadations of the new canal bridge at Mechanic- 
ville, N. Y., for $1,248.—James D. Casey. contractor for 
the masonry of the Rome, Watertown & Ogdensburg 
R. R. bridge at Rochester, N. Y.. has sublet the work to 
Cuinin & Grady.— At Utica, N. Y.. the contract for a 
stone arch bridge of 20 ft. span has been awarded to 
J.H. Ebrhardt, of Utica, for $787; the highest bid was 
$4.000; the plans were prepared by J. R. & F. K. Bax- 
TER, of Utica.—The Commissioners of Galveston 
eounty, Tex., have awarded the contract for bridge 
work on the Magnolia road to Wood & Perkins. 


Jersey City “Gap’’Tunnel.—The Jersey City Beard 
of Works, on March 21, received proposals for the 
tunnel under the “Gap,” at the foot of Washington 
Street, a3 follows: J. E. Byrnes, $244,357.50; Mr. Byrnes 
$1,153,840: 8. F. Swift, $216,264.50. The Board demanded 
$1,000,000 security from bidders, thus preventing well- 
known contractors from contesting. There is a wide 
discrepancy between the bids as published, and an 


oo engineer figures, $320,000 as nearer the right 
ng. 


Steel for Guns and Armor.—The bids opened for 
these materials at Washington on March 22, were as 
foliows:—For 1,310 tons steel gun forgings,—Cambria 
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Iron Co.,'$851,513.90; Midvale Steel Co., $1,397,340; Bethle- 
hem Iron Co., $902,230.79. For 4,500 tons steel armor 
pla’'e,—Bethlehem Iron Co., $3,610,707.50 and Cleveland 
Rolling Mill Co., $4,0:1,560. Secretary Whitney says, 
these prices are not above what it would cost if bought 
abroad and duty paid. The Bethlehem Co. offered to 
furnish a suitable plant within 15 months instead of 
the 2% years allowed by the department, They also 
propose to furnish plate fully equal to the best foreign 
make. The awards are to be made within 15 days. 


Ottawa Ship Canal.—Tne scheme for a new and 
shorter route for ships from,Lake Erie to the Ottawa 
river by way of Lake Nipissing has been brought be- 
fore the Canadian parliament recently and itis stated 
that the Federal Government will liberally subsidize it. 
Acanal about 20 miles long woull have to be cut from 
Lake Nipissing to the Ottawa. 


Bridge.—At Minneapolis, Minn., the following pro- 
posals haye been :eceived by City Engineer Rinker for 
the superstructure of the new bridge at Twentieth 
avenue north,in accordance with the new specifications 
as amended to provide for the road roller, ete.: Morse 
Bridge Co., Youngstown, O., $82,671. King Iron Bridge 
& Manufacturing Co., Cleveland, O., $81,500. Keepers & 
Riddell, Milwaukee, Wis., $85,200, $89,300. W.G. Coolidge 
& Co., Chicago, Iil., $85,940. Horace E. Horton, Roches- 
ter, Minn., $86,994. Wrought Iron Bridge Co., Canton, 
O., $88,050, $89,400, $91,650, $92,350, $93,000, $93,700. A, 
Gotleib & Co., Chicago, $88,074, $91,788, $92,000, $95,124. 
Shiffler Bridge Works, Pittsburg, Pa., $90,500, $91,500 
$93,000. Minneapolis Bridge Co., $93,000. Chicago Forge 
& Bolt Co., $93,000 $94,500, $101,000. Smith Bridge Co. 
Toledo, O.. $94,000, $100,000. 


Sewers.— At Minneapolis, Minn., the contract for the 
extension of the Nelson street sewer has been awarded 
to John Curtis at $2,366.——At Milwaukee, Wis., there is 
trouble over the location of a 6-ft. brick sewer, two 
plans are advo ated and City Engineer BENZENBERG 
desires that a commission of experts be appointed to 
decide the question.——At Buffalo, N. Y., the projectors 
ofthe Hertel avenue sewer have submitted another 
plan as to the payment; this plan is declared satis- 
factory by the mayor and an ordinance will be pre- 
pared.—At Rochester, N. Y., the contract for Medina 
stone and sewer on North Clinton street has been 
awarded to Whitmore, Ranber & Vicinus at $18,979.89. 


Railroad Buildings.—The Louisville & Nashville 
R. R. Co. will build a fine passenger depot at Blount 
Springs,Ala.—aA union depot is to be built atOttumwa, 
Ia., at a cost of $10,000; the filling has been commenced, 
—A union depot is to be built at Stillwater, Minn., 
at a cust of $35,000; each of the three railroad companies 
to pay a rental and allow cther roads depot privileges; 
President FisHesr, of the St. Paul & Duluth R. R., is 
interested.-—The Missouri Pacific R. R. Co.has com- 
pleted arrangements for the erection of large brick 
shops at Augusta, Ark., work will be commenced at 
once.—The St. Louis & San Francisco R. R. Co. has 
secured ground at Van Buren, Ark.,and will locate 
shops there. 


Railroad Contracts.—Smith & Ripley, of New York, 
have been awarded the contract for the construction of 
the Charleston, Cincinnati & Chicago R. R. from Cam- 
den to Black’s, 8. C.;:the division to be completed by 
January, 1888, 

J.C. Rodemer, of Galiatin, Tenn., has been awarded 
the contract for the construction of the short Jine from 
Nashville to the new town of West Nashville; work to 
be completed by May. 

Dolan & Sweeney have been awarded the contract for 
the extension of the Versailles & Midway R. R., from 
Midway to Georgetown, Ky.; the railroad company’s 
office is at Versailles, Ky. 

English & Grant, who have the contract for the con- 
struction of the Riverside. Los Angeles & San Diego 
R. R., report that 62 miles have been graded; the plan 
of building first from Riverside to Los Angeles has 
been abandoned, and the road will be built first to San 
Diego, Cal. 

M. A. Maher, of Atlanta, Ga., has been awarded a con- 
tract for $500,000 for the improvement of the East Ten- 
nessee, Virginia & Georgia R. R., between Rome and 
Macon, Ga. The principal work is the building of cul- 
verts and bridge abutments; the work will occupy five 
years. Men have already been put on at some points. 

Charles B. and Wm. McLaren have been awarded the 
contract for the construction of ten miles of the Mont- 
gomery Southern R. R.; the railroad company’s office 
is at Montgomery, Ala. 

The Georgia Construction Co, will build the Louisi- 
ana North and South R. R., from Gibbs, La., on the 
Vicksburg, Shreveport & Pacific R. R., to Alexandria, 
125 miles. 

J.F. B. Jackson has been awarded the contract for 
the extension of the Louisville & Nashville R. R., from 
Boyle’s Gap, on the main line, to Redding. Miss., 24 
miles, 

Water-Works.—M. P. Kelly & Co., of New York 
have been awarded the contract for the construction 
of water-works at Greenville, Tex. There will be 40 
hydrants and four fountains, for which the city will 
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pay $3,000 per annum; the city has the option of pur- 
chasing the works at the end of five years. The works 
will cost about $70,000. 

The Water, Light & Power Co., of St. Louis, Mo., has 
ecmmenced work on its contract for the water-works at 
Carlyie, IL, aod will push them rapidiy to completion. 
There will be a stand-pip», 123 {t. high, three and a 
half miles of mains, 64 hydrants and several public 
watering stands. The cost will be about $50,000. 


Water-Works Supplies.—At Lancaster, Pa., the 
following contracts have been let for supplies for the 
ensuing year: Pipe, Mellert Foundry & Machine Co., 
Reading, Pa., $10.34, $12.34, $20.33, $24.33 and $37 per ton. 
Hydrants, Flinn & Breneman, $24.59, $27, $29.50, $30 and 
$34. Valves, Fiinn & Breneman, $8.60, $13.15, $21.45, $39 
and $108. Special castings, R. C. McCully, 2 ets. per 
pound. Ferrules. Ezra F. Landis, 55 cts. each. Lead, 
John L. Arnold, 5 cts, per pound. Digging and refilling 
trenches, John F. W. Dungan, 17 and 60 cts. per cu, 
yd. for earth and rock. 


Street Work.—At Cincinnati, O., the Board of Public 
Affuirs has rejected the bids of the Warren-Scharf 
Asphalt Paving Co. for work on Seventh and Ninth 
strects, (see p. 179) for whict they were the only bidders, 
and has ordered the work readvertised. 

At Minneapolis, Minn., bids were opened last week 
for about 13 miles of cedar paving; the lowest bids were 
from T. J. Canney, from 87 to 94 cts. per sy. yd.; the 
other bidders were J. B. Smith & Co., Forrestal & 
Reilly, D. A. Thatcher & Co., John Fraser and Wm. 
Forrestal; these bids varied from $1 to $1.28 per sq. yd. 
Bi ‘s on granite paving varied from $2.50 to $4.85. The 
following bids were received for about 27 miles of curb 
and gutter: Minnesota Stone Co., $1.11 and $1.06% for 
6 and 5-in. Kettle river stone; Gleason & Youngren, 
98'. cts. for Mankato; 93's cts. for Kettle river: Ring & 
Tobin, 9 and 97% ets.: A. MeMulien, $1.06, Mankato; 
F. L. Balch, 98%; James Baxter, 99% cts. Bids on catch 
basins varied from $9 to $13, and on curb corners from 
$5 to $11. 

At Pittsburg, Pa., the following contracts for repaving 
have been let: Martin Joyve, $2.99 per sq. yd.; Booth & 
Flinn, $2.97; Peabody & Long (Neuchatel! asphalt), $3.50. 

At Chicago, Ill., L. A. Marshall has let a contract for 
2,000 ear loads of granite paving blocks to parties at 
Sioux Falls, Dak. 

At Atlanta, Ga., M. A. Maher has been awarded con- 
tracts for street curbing at 304 cts. per ft., and for brick 
paving at 43% cts. per sq. yd. 

At Kingston, Canada, contracts for planks and cedar 
sleepers for walks and cedar blocks for crossings, have 
been awarded to Caldwell & Son for $11.50 per M. for 
lumber: 24s cts. per ft. for sleepers, and 1% cts. each for 
block 

Railroads, Bridges and Canals, 


Rapid Transit.—Kansas City, Mo. Several cable 
‘line extensions have been authorized.——Brooklyn, 
N. ¥.—The Park avenue cable line is in operation.— 
Duluth, Minn, Tie Duluth Highland Cabie Railway 
Co. has been incorporated by A. W. Brapuey and 
others with a capital stock of $200,000.—Los Angeles, 
Cal. The Rapid Transit Elevated Electric Railway Co. 
has been incorporated by H.G. Rouiurns.F. R. BENNING- 
ton and others; capital stock.$700,000, Atchison,Kan. 
The Rapid Transit Street & Road Railway Co.has been 
organized by W. P. Rice, BERNARD CorriGayn,of Kansas 
City, and others; capital stock, $500,000; cable, steam 
or electricity will be alop*ed.——New Orleans, La. 
The surveys and plans for the structure of the New 
Orleans Elevated Railway Co., are being prepared, 
and it is hoped to begin work this summer; estimated 
cost, $3,800,000; the line is to provide terminal facilities 
for railroads and will not be a local passenger line; 
Henry SHaw, Superintendent.—San Francisco, Cal 
The Telpkerage Electric Railway Co. has been incorpo- 
rated by F. M. Speep, F. W. Brown, and others, to 
engage in street railway operations; capital stock 
$1,000,000. 


More Elevated Roads in New York—The Rapid 
Transit Commission appointed by Mayor Hewitt 
had its first business meeting on March 22. This com- 
mission includes H. K. Thurber, E. E. Anderson. Wm, 
E. Worthen, J. 8, Schultz and Walter Stanton. Mr. 
Davis, attorney for the elevated roads, presented 
routes recently adopted by the elevated railway com- 
pany as follows: One from Battery place along West 
street to Christopher, and up Christopher to connect 
with the existing line at Eighth street, with stations at 
Rector, Cortlandt, Barclay, Chambers, Franklin, Des- 
brosses, Houston, Christopher and Bleecker streets; 
the other from South Ferry along South street to 
Market, and thence up Market to Division. to connect 
with the existing lines, with stations at Wali and Ful- 
ton streets, Peck slip, Koosevelt, Catharine, and Mon- 
roe streets. These routes are designed to afford ac- 
eommodation to people travelling by the ferries. Rob- 
ert Bliss, President of the Metropolitan Transit Com- 
pany, saidthat his company was authorized to occupy 
West street from Morris street to Tenth avenue, and 
therefore under the law, Mr. Davies would have to give 
that up. 
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Kings Co. Elevated Road.—The Court of Appeals on 
March 21 reversed the decision of the Brooklyn Alder- 
men and Brooklyn courts stopping tbe Kings Co. 
Elevated R.R. An order has been issued to appoint 
commissioners toappraise and condemn property along 
Fulton St. The consent of a wajority of the house 
holders, in value, has been obtained. 

Street Railroads.—Independener, Mo, Work will be 
commenced this month on a street railroad; D. C. 
iMBp ODEN is interested.—DIecatur, Tenn. A street 
railroad is being built by the Land & Improvement Co. 

Paducah, Ky. The contract for the new street rail- 
roa! has been awarded to 8. R. Bullock & Co., of New 
York; the line will cost about $10,000 and will be com- 
pleted by August.—- Minneapolis, Minn. A street rail- 
roal will be built on Franklin avenue. Sherman, 
Tex. A street railroad will be built within six mouths: 
H. A. BURNETT is interested. Decatur, Ala, A street 
railroad is to be built: address H. G. Bonp.—Cin- 
cinnati, O. The Cincinnati Street Railroad Co. will 
build an extension to Price hill.——Columbus, Mivs A 
street railroad is to be built at once.——St. Cloud, Minn. 
A street railroad will be built to Sauk Rapids and East 
St. Cloud.—Milwaukee, Wis. A franchise has been 
granted for a street railroad on Broadway.——Paola. 
Kan. A franchise for 30 years has been granted to the 
Paola Street Railway Co. Manchester, N. H. The 
Manchester Horse Railroad Co. will extend its tracks 
to South Manchester.—Helena, Ark. A street railroad 
is to be built; D. T. HasGraves and GREENFIELD 
(QUARLES are interested.——Rome, N. Y. The contrat 
forthe construction of the Rome Street Railway Co.'s 
line has boen awarded to Edward Barr & Co., of New 
York.——Murfreesboro, Tenn. A street railway com- 
pany bas been organized by J. T. McKniGHt and others. 
—-Portlund, Ore. Several street railroad schemes are 
projected. 

Railroad Companies.—Wabash Western Ry. Co.; a 
reinecorporation of the Wabash road; THomas H,. Hus- 
BARD, New York; E. T. Wexus, Hartford, Conn., and 
others; capital stock, $30,000,000.——Rapid Transit Ry, 
vo.; D. B. Dyer, Kansas City, Mo.; Paun E, HAvens, 
Leavenworth, Kan.: capital stock, $500,000.—Bedford & 
Tunonelton R. R. Co.; President, A. H. GUTHRIE, 
Tunnelton, Ind.----Rocky F. rk & Cooke City R. R. Co.; 
in Montana, from Laurel on the Northern Pacific R. R, 
tothe coal flelds: J. B, HUBBELL, St. Paul, Minn.; capital 
stock, $700,000.——Texas Air Line R. R. Co.; from Gal- 
ves‘on to the north State line; B. Apoug, H. KEMPNER, 
and others; capital stock, $5,000,000.——Kansas City & 
Topeka R. R. Co,; 66 miles; M. A. Low. President of the 
Chicago, Rock Island & Pacifle R. R. is interested; 
capital stock, $2,000,000.——Chicago, Danville & St. Louis 
R. R. Co.; Hrnam W. Beckxwitu, Danville, Ill., H. A. 
RuBRipGE, Chieago; capital stock, $1,500,000.——John- 
sonburg : from Johnsonburg to Clermont, Pa., 
18 miles; WistaR Morais, J. N. DuBakry, and others; 
eapital stock, $500,000.—LIndianapolis, Quincy & Mis- 
sissippi R. R. Co.; a reorganization of the Indianapolis, 
Decatur & Springfield R. R. Co,; Ropext B. A. Prerce, 
Crawfordsville, Ind.; capital stock, $4,240,000.——Elgin, 
Joliet & Eastern Ry. Co.; EDWARD FLEMING, Chicago, 
J. Witson Howey, Evanston, Ill; capital stock, 
$3,000, 000, 


Ohio River R. R.—The line is now in operation from 
Wheeling, W. Va., to Point Pleasant; the line was 
opened to Parkersburg in 1884, and the construction of 
the remaining portion to Point Pleasant was com- 
menced in April, 1886, and the line opened in January, 
i887. From Wheeling to Parkersburg is 94 miles, from 
Parkersburg to Point Pieasant 79 miles, and from Point 

*leasant to the junction with the Chesapeake & Ohio 
hk. R., one mile above Huntington, 39 miles. Between 
Wheeling and Parkersburg there are seven iron 
bridges of 100 ft. span, two of 150 ft., one of 125 ft., and 
one of 80 ft.: all built by the Delaware Bridge Co. At 
the latter place the road passes through Ann street on 
590 ft. of viaduct and then crosses the Little Kanawha 
river by three trusses, 80, 300 and 165 ft. span; between 
Parkersburg and Point Pleasant there are three bridges 
of 100 {t. span, one of 150 ft., one of 125 ft.,and one of 
80 ft., ail these, including the Little Kanawha river 
bridge and approaches, were built by the Phanix 
Bridge Co., of Philadelphia. At Point Pieasant the 
Great Kanawha river will be crossed by a steel canti- 
lever bridge with shore arms of 210 ft. each and a chan- 
nel span of 480 ft.;the bridge will be 90 ft. above the 
water; the approach will consist of 3,000 ft. of iron vin- 
duct : the contract for the cantilever has been awarded to 
the Union Bridge Co,, of New York, that for the via- 
duct has not yet been awarded. The caisson work will 
be done by Sooysmith & Co.,of New York. The contracts 
for masonry and timber work on the entire line have 
been awarded to A.J.Jolly & Sons.,of Pittsburg, Pa., and 
for grading to W. F. Stanley & Co,, of Marietta, 0)., and 
D. Moynahan, of Youngstown, O. The entire line is 
single track. The line has been built by the Ohio \Val- 
ley Construction Co., of which Mr. J. A. FickinGER is 
Chief Engineer. 


Wanted.—A Civil Engineer, with railroad and city 
experience; good references, desires a position. Ad- 
dress, F, P, L., cure Lngineering News, 13-1t. 


ENGINEERING NEWS 


(PATENT APPLIED FOR.) 
“Every way more adyantageous than the old patterns.” 


The Strongest, Most Compact, Lightest 
and Best Specials for Water Works. 


MADE BY 


BUILDERS IRON FOUNDRY, Providence, R.I, 


Circuiars and Price list forwarded on application. Correspondence solicited. 


NS ASE 
QUID PAINTS 


These Paints are in every respect strictly first-class, being composed of the best and 
purest materials obtainable. They have a larger sale than any other paints made in 
this country or abroad, and, although they cost a trifle more per gallon than any others, 
they will do more and better work for thesame amount of money, owing to their won 
derful covering properties, while their superior durability renders them the most eco- 
nomical paints in the world. Szmple Cards and Descriptive Price List free by mail. 


H. W. JOHNS MANUFACTURING CO., 


SOLE MANUFACTURERS OF 
H. W. Johns’ Asbestos Fire and Water Proof Sheathing, Building Felt, Steam Packings, 
Boiler Coverings, Roof Cement, Roof Paints, Fire Proof Paints, Colors in Oil, Varnishes, etc. 


87 MAIDEN LANE, NEW YORK. 
CHICAGO, PHILADELPHIA. LONDON 


pail GLOBE SPECIAL CASTINGS 


IN PREPARATION, READY APRIL Ist 


Poor’s Directory of Railway Officials 
FOR 1887. 
A SUPPLEMENT TO POOR’S MANUAL OF RAILROADS. 


Cloth, 400 Pages, Royal Octavo. Price, $2.00 per Copy. 


CONTAINING LISTS OF 


Officers of all Steam Railroad Companies in the United States an) Canada: Officers of all 
Street Railroad Companies in the United States and Canada; Officers of New Railroa'ts now 
in process of construction. with data respecting Location of Lines, ete., ete.; Officers of 
Auxiliary Enterprises—Bridge and Union Depot Companies, Fast Freight Lines, Express, 
Sleeping-Car.and Equipment Companies, etc., etc.; Officers of Industrial Enterprises Denen- 
dent on the Railway System—Car-Axle Manufacturers, Car Builders, Car-Wheel Manufac- 
turers, Car-Spring Manufacturers, Rail Mills, Locomotive Builders, Bridge Builders, Con- 
tractors, ete., ete.: Omcers of Associations of Railroad Officials and of Railroad Employees, 
Pools, Commissions, Boards of Railroad Commissioners, etc., etc. 


TO THIS IS ADDED 


An Alphabetical Index to the Names of all the Officials above mentioned, with a con 
venient system of reference, showing Lines with which each is connected: and 
_ An Alphabetical Index of Cities and Towns, by means of which can be ascertained the 
Names of all Officials in any particular city or town at once. 


FOREIGN RAILROADS, 


In addition to the information given respecting the Railroads of the United States and 
Canada, the very excelient list of Railroads in Mexico, West Indies, Central America, South 
America, and Hawaiian Islands, given in last number of this work, and which proved such 
an acceptable feature of the book, will be very much improved and elaborated. 


COMMENTS OF THE PRESS: 


“ The least that ean be said of this volume is that it is as accurate as it is comprehensive 

it is far ahead of any publication of the bind which hus yet been attempted, and will be an 
extremely useful work of reference.”—Kailroad Gazette. “Brings within convenient 
compass most of the information required regarding railway officials. * * * The value of 
the book is so self-evident that a further review seems unnecessary.”—Railway News, 
“In its way, tully as valuable as the MANUAL,”— Boston Commercial Bulletin, “ Of great 
value to the commercial industries of the country.” —London (Eng.) Bullionist. “Useful 
to those dealing with railroad companies.”—American Machinist. * Will undoubtedly 
prove of much value and service to many,”—Jron Age.-——" This immense compilation will 
be useful as a mailing guide. That there is a demand for it is evidenced by its publication; 
the Poors have a keen scent for success and know how to make it. The list of railways in 
Mexico, Central and South America, which concludes this volume is the neatest and most 
compact statement of the subject we have seen.”— New Orleans Picayune, 


COMMENTS OF RAILROAD OFFICIALS: 
Office of PURCHASING CoMMITTEE, WaBASH, St. Lovrs AND PACIFIC RAILWay, 195 Broadway. 


New York, October 5, 1886. 
Messrs. H. V. & H. W. Poor, 70 Wall Street, vity. 


Gentlemen:—I have received a copy of your Directory and find itto bea very complete and 
useful work of the kind. The indexes to officials aud advertisements are particularly con- 
venient, and when extended as you propose in the coming year will make the volumea prac- 
tical business directory. Purchasing agents and others having these matters to classify will 
appreciate the great utility of the arrangement. : 

The book ought to be a a success, Yours truly 

(Signed) O. D. AsBxey, Secretary. 
Wabash, St. Louis and Pacific Railway Co. 


Office of the GENERAL PasSENGER AGENT, NEw York, LAKE ERIE AND WESTERN RaILRoaD Co. 
New York. September 24, 1886, 
Messrs. H. V. & H, W. Poor, Publishers of Poor’s Directory, etc., 70 Wall Street, City. 

Dear Sirs:—I am_in receipt of copy of your Directory of Railway Officials and Railway 
Directors for 1886 and have examined the same and find it very complete. I am especially 
pleased with yout classified Directory of Advertisements, by which parties desiring any kind 
of railroad supplies can turn to this index and immediately ascertain the names of parties 
advertising the kind of supplies they desire to obtain. Ycurs truly, 

(Signed) Jno. N. ABBoTT, General Passenger Agent. 

Advertising rates and all other information will be furnished on application to 


R’S MANUAL OF RAILROADS, 
_ 70 Wall Street, New York. 
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